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Here's  the  Way  to  Trap  a  Unit  Heater 
for  Lots  of  Heat  and  Little  Maintenance 


The  picture  above  is  an  outstand¬ 
ing  guide  to  good  unit  heater 
trapping.  This  installation  pro¬ 
vides  maximum  heater  efficiency 
and  minimum  maintenance  time 
and  cost. 

1.  Simplifisd  piping.  Horizontal  in¬ 
line  piping  is  made  possible  by 
the  Armstrong  side  inlet  — side 
outlet  trap  body.  Note  that  the 
trap  can  be  opened  by  removing 
the  cap,  without  disturbing  pipe 
connections. 

2.  Dirt  pocket  ohood  of  trap.  The 

vertical  pipe  leg  collects  heavy 
dirt  and  scale.  No  strainer  is 
needed  because  the  self-scrubbing 
action  of  an  Armstrong  trap  wash¬ 
es  ordinary  dirt  right  through  it. 

3.  Tost  volvo.  The  maintenance  en¬ 
gineer  can  check  this  trap  quickly 
and  easily  by  opening  the  test  cock 
shown  installed  in  the  trap  cap. 

4.  Shwt-ofI  volvo*  and  union*.  The 


trap  can  be  repaired,  or  replaced 
with  a  spare  trap,  without  shut¬ 
ting  off  any  other  units. 

5.  Genorou*  *iz*d  trap.  The  Arm¬ 
strong  trap,  selected  from  Table 
B-29  or  C-29  in  The  Armstrong 
Steam  Trap  Book,  provides  a  mini¬ 
mum  safety  factor  of  3  to  1  for  this 
job.  Its  big  air  handling  capacity 
keeps  the  heater  free  of  corrosion- 
producing  air  and  CO2,  provides 
fast  heat-up  and  full  rated  btu  out¬ 
put.  No  lag  —  condensate  is  dis¬ 
charged  at  steam  temperature. 

6.  A  good  *ioam  trap.  The  Armstrong 
trap  discharges  condensate  at 
steam  temperature  and  it  has  large 
air  venting  capacity.  The  heater 
is  always  full  of  hot,  dry  steam. 

The  Armstrong  trap  mechanism 
cannot  clog,  bind,  stick  or  collapse. 
Valve  and  seat  are  hardened 
chrome  steel  —  all  other  working 
parts  are  stainless 


An  Armstrong  trap  is  rated  con¬ 
servatively  on  a  basis  of  actual 
hot  condensate  capacity  under  job 
operating  conditions.  This  is  not 
true  of  all  traps  and  is  an  import¬ 
ant  factor  when  comparing  prices. 

Armstrong  traps  are  sold  by  fac¬ 
tory-trained  Representatives  under 
an  unconditional,  money-back 
guarantee  of  satisfaction  to  the 
user. 

For  the  best  in  unit  heater  trap¬ 
ping,  call  your  local  Armstrong 
Representative,  or  write : 

ARMSTRONG  MACHINE  WORKS 

846  MopU  Sirttf  •  Tlir«*  Rivtrt,  Michigan 

FREE  —  *How  to  Trop  Unit 
Hootart*  ii  th*  titU  of  pagai 
28  and  29  in  Tka  Armstrong 
Stoam  Trap  Book.  This  44-  Fill ‘ 
pogo  catalog  it  o  guida 
to  good  trapping  proctico. 

Sond  for  your  copy. 


STfAM  TRAPS  FOR  EVERY  REQUIREMENT 


ARMSTRONG 


APPLICATION  ENGINEERED 


New  catalog  explains 

EXHAUSTING  FUMES  THE  DIRECT  WAY 

fan  information”  section 


and  contains 


Reserve  your  copy  of  this  new  Bifurcator  Fan  catalog  now  being  printed.  The  catalog  goes 
into  detail  on  the  direct  way  in  which  the  Bifurcator  Fan  exhausts  fumes  .  .  .  and  also  includes 
the  latest  improvements  made  in  the  Bifurcator  Fan  itself.  This  catalog  is  packed  with  up-to- 
date  information  on  Bifurcator  sizes  and  capacities,  dimensions,  volume  and  pressure  fan  wheels, 
protection  against  corrosion,  and  certified  capacity  ratings. 


You’ll  also  find  data  that’s  handy  in  solving  many  a  ventilation  problem. 
For  in  the  catalog  is  helpful  fan  information  like  .  .  . 


•  definitions  and  fan  laws 


•  how  to  determine  static  pressure 

•  velocity  pressure  table 

•  friction  chart 


•  loudness  level  table 


So  bo  tiiro  to  rosorvo  your  copy  by  malllsg  tho  coupon. 


DelOTHIZAT  FANS.  HV-ISS  P 

DivitlM  •#  Americaa  MochiM  orU  Metals,  Irc.  ^ 

last  Meliaa,  llllRois 

Without  obligation,  please  send  Catalog  DB-37-55  with  full  data  on  the 
improved  Bifurcator  Fan  and  helpful  fan  information. 


Ve  "Bothezat 


Avnsrkan  ^Machine  and  A^ls.  Inc 


Miami  Beach’s  famed  new  Golden  Gate  Hotel 
and  Cabana  Club  offers  literally  everything  the 
vacationer  could  desire,  including  indoor  climate 
to  match  the  balmiest  offshore  breezes! 

"Buffalo”  Fans  help  to  maintain  these  ideal  air 
conditions,  as  they  do  in  so  many  of  the  country’s 
finest  hotels,  commercial  and  public  buildings. 
Credit  for  this  beautifully  planned  and  executed 
project  is  well  earned  by:  Mechanical  Contractors 
Supply,  Inc.,  air  conditioning  contractors;  Taylor 
Construction  Corp.,  general  contractors;  Igor 
Polet'itzky,  architect;  and  Rader  Engineering  Co,, 
mechanical  engineers,  all  of  Miami,  Fla. 

For  any  air  job  you  are  planning,  insure  its  fin* 
ished  performance  by  specifying  "Buffalo”,  the 
fans  with  the  famous  "Q”  Factor*  built  into 
them  —  the  fans  backed  by  78  years  of  quality 
manufacture. 


ROOF  EXHAUST  FOR  COOL  COMFORT  BELOW!  One  of  the 
"Buffalo”  Type  BL  Limit-Load  Ventilating  Fans  on  roof  exhaust 
service  at  the  Golden  Gate  Hotel.  For  details  on  these  extremely 
quiet,  efficient  fans,  write  for  Bulletin  F-100. 


•  TA#  "Q"  Factor  —  the  huilt-in-Quality  which 


provutes  trouble-free  satiff action  and  long  life. 

BUFFALO  FORCE  COMPANY 

4at  BROADWAY  BUFFALO,  N.  Y. 

PUBLISHERS  OF  ’’FAN  ESGINEERING"  HANDBOOK 
Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  One 
Sales  Representatives  in  all  Principal  Cities 
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ViKOtity  of  haavy  oilt  and  elhar  liquids  is  reducad  so  lhay  con  ba 
pumpad  aconomicolly.  Only  liquid  lo  ba  pumpad  is  haotad,  alimin- 
oling  staom  wosta.  Furnishad  with  notzia  for  walding  into  storoga 
tanks  or  with  flonga  for  bolting  to  axisting  flongad  nozzla. 


Highast  parformonra  is  obtoinad  from  fual  oil  by  haoting  it  proparly 
for  (omplata  combustion  in  burnar.  Work  dona  by  pra-haotars 
parmits  usa  of  haoviar  groda,  lass  costly  fual  oil.  Thasa  pra- 
heotars  fraquantly  used  with  ADSCO  Tank  Suction  ffaoters. 


As  condensate  cooler  or  wosla*heat  recloimar,  this  equipment 
effacls  substantial  savings.  Of  steal-shall  construction 
with  removable  U-tubas.  Condensate  may  be 
passed  through  either  tubes  or  shall. 


Wide  choice  of  tank  materials  offered,  including  solid  or  clod  corro¬ 
sion-resistant  metals,  or  steal  with  phenolic  rasin  lining.  Of  welded 
construction,  in  vortical  or  horizontal  types  Ramovobla  heat¬ 
ing  alamants  of  coppar  U-tubes.  Built  according  to  Coda 
requirements  and  carefully  tested  before  shipment. 


Any  plont  with  o  good  staom  supply  con  odvonlogaously  usa  thasa 
hooters.  For  haoting  water  for  process  work  or  for  showers  and 
washrooms.  As  convertors,  thasa  haotors  ore  used  for  space 
hooting.  Of  simple  U  band  design  with  ramovobla  alemant. 


Drawing  on  its  long  and  varied  experience  in  manufacturing  heat  exchangers,  ADSCO  has 
now  Manoardised  the  designs  of  many  of  its  heaters  and  coolers.  In  this  standardization  pro¬ 
gram,  production  coots  have  bean  n^uced,  while  the  performance  ability  of  the  exchangers 
has  been  maintained.  The  result  is  the  same  high  ADSCO  value  with  the  benefits  of  stand- 


ardiution  passed  along  to  customers. 

ADSCO  also  builds  heat  exchas^rv  to  customers’ requirements,  such  as:  lube 
oil  coolers,  suction  oil  heaters,  pre-waters,  jacket  water  coolers,  vapor  condensers, 
feed-water  heaters,  boiler  blow-ooem  heaters,  and  many  others.  Shells  and  tubes  in  all 
metals.  Units  may  be  performance-tasted  in  ADSCO  laboratories,  if  customer  desires. 
Exchangers  are  made  to  ASME  and  APl-ASME  codes  and  toTEMA  Specifications. 

American  District  .Steam  Division 


Adsco  Industries.Inc. 


Nortm  ItoNAWANDA  .New  York 


riANTti  •UFFAIO,  N.Y -NORTH  TONAWANOA.  N.  Y.-RICHMONO,  CAIIF. 
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HIGH  SPOTS 


A  Division  of  Civilian  Application  has  l>een  established  in  the  Atomic  Energy 
Commission  staff,  with  Harold  L.  Price  as  director.  The  new  division  is  responsible 
for  developing  AEC  regulations  and  instructions  dealing  with  licenses,  authorizations, 
and  other  activities  related  to  civilian  use. 

C!]on«trurtion  induatry  o{)erated  at  record  levels  during  the  first  half  of  1955, 
with  no  sign  of  a  downturn.  Dodge  mid-year  review  points  to  high  levels  in  every 
category.  See  news  department. 

Fe<leral  research  in  air  polution  and  technical  assistance  in  air  polution  prob¬ 
lems  was  urged  in  a  June  report  by  a  special  committee  of  the  Department  of  Health, 
Education,  and  Welfare.  The  committee  was  composed  of  representatives  of  various 
government  departments  and  was  under  chairmanship  of  Surgeon  (general  Scheele. 
Authorizing  legislation  was  recommended  with  the  suggestion  that  the  problem  be 
administered  by  the  Department  of  Health,  Education,  and  Welfare  assisted  by  a 
permanent  interdepartmental  committee. 

Objection  to  federal  activity  in  air  polution  was  registered  by  the  Coal  Producers 
Committee  for  Smoke  Abatement,  who  cited  a  survey  showing  that  67%  of  major 
corporations  throughout  the  country  l>elieve  the  problem  should  be  handled  by  industry 
alone  or  in  conjunction  with  state  or  lor-al  governments. 


Present  status  of  atomic  power  was  summarized  hy  Louis  H.  Koddie,  Jr., 
deputy  director  of  the  AEC  Division  of  Reactt>r  Development,  who  pointed  out  that  in 
1947  only  about  50  people  were  working  on  the  problem  of  atomic  power,  whereas 
today  there  are  in  excess  of  .5,(KX)  scientists  and  engineers  working  in  that  field. 
Potential  for  the  future  was  indicated  by  the  observation  that  this  number  represents 
less  than  1%  of  the  total  of  such  |)ersonnel  working  in  research  and  development 
in  this  country. 


Ontral  residential  air  conditioning  equipment  sales  were  estimated  at  150,000 
units  for  the  year  by  Cloud  Wampler,  president  of  Carrier.  This  is  an  increase  over 
a  prior  estimate  of  125,(K)0  units  made  a  few  months  ago.  Sales  for  19.54  were  about 
75,000  units. 

The  largest  lioiler  in  the  world  will  l)e  made  by  Babcock  and  Wilcox  to  produce 
2,4(X),000  pounds  of  steam  per  hour  for  Consolidated  Edison’s  Astoria  plant  in  Queens, 
iN.  Y.  Erection  of  the  boiler  will  start  in  early  1957,  and  it  will  begin  generating 
between  300, fKX)  and  357,000  kw  in  the  fall  of  19.58.  It  will  l>e  equipped  to  burn  either 
coal,  oil,  or  natural  gas. 

VA  appraisal  requests  on  proposed  GI  homes  dropped  25%  in  June,  while 
requests  for  appraisal  on  existing  homes  showed  only  a  slight  decline.  Applications 
for  GI  home  loan  guaranty  topped  50,(MX)  for  the  11th  straight  month. 

A  solar  furnace,  first  in  New  York  City,  was  constructed  from  the  reflector  of  a 
surplus  Army  searchlight,  by  Dr.  Tibor  S.  Laszio  of  Fordham  University,  In  a  June 
demonstration  it  melted  granite  and  can  develop  a  tem[)erature  in  a  dime-size  spot 
of  about  6,(K)0  deg  F. 

Anthracite  mine  drainage  will  be  paid  for  by  state  and  federal  funds  in  accord¬ 
ance  with  a  bill  signed  in  July  by  President  Eisenhower.  The  bill  (H.R.  7966)  pro¬ 
vides  for  tbe  expenditure  of  $8.5  million  of  federal  funds  to  be  matched  by  a  like 
amount  of  state  funds  for  flood  control  and  anthracite  mine  drainage. 
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WASHINGTON  OVBRTONBS 

by  LORING  OVERMAN 

a 

International  Diplomacy  and  <^onf(rMsional  Adjournment  plariit  shared  the 
attention  of  ofiicial  Washington  during  niid-july. 

Win,  lose  or  draw  in  Geneva,  the  Big  Four  conference  will  sound  iiiiporlant 
overtones  in  this  country.  If  the  President  and  his  party  conclude  that  pea<-e  overtures 
are  real  enough  to  justify  curtailing  armaments,  the  pattern  of  U.  S.  prosjierity  will 
change.  There  seems  to  he  no  reason  for  a  change  in  the  fabric;  merely  in  the  pattern. 

Defense  industries,  for  example,  deprived  of  some  of  their  markets  for  weapons, 
will  turn  to  civilian  production.  Result  to  civilians:  more  consumer  goods  at  lower 
prices.  If  the  peace  gestures  are  interpreted  as  mere  balks,  expect  continued  arms  pro¬ 
duction;  continued  tension,  inflation,  taxation. 

• 

Meanwhile  Congreaa,  with  none  of  the  Big  Four  cards  yet  shown,  did  its  pre¬ 
adjournment  planning  on  a  pre-Geneva  basis.  Many  of  its  last-minute  conclusions  .  .  . 
as  well  as  the  actions  of  Washington  agencies,  affect  the  folks  concerned  with  air- 
conditioning,  heating,  and  ventilating.  Let’s  look: 

Defense  Movm  included: 

•  Rough  time  for  WOC’»~industry  men  serving  without  compensation,  on  loan 
from  their  own  companies  for  six  month  periods.  Senate,  anxious  to  make  an  “ex¬ 
ample”  (»f  alleged  irregular  practices  among  WOC’s,  included  in  new  Defense  Pro¬ 
duction  Act  extension,  a  prohibition  against  industry  [)eople  in  policy-making  positions. 

At  presslime  for  this  column.  Congress  appeared  ready  to  concede  the  WOC’s  were 
essential,  but  that  safeguarding  legislation  would  be  helpful.  Suggested  were  provisions 
barring  WOC’s  from  negotiating  contracts  with  companies  employing  them,  and  a 
stipulation  that  WOC’s  may  not  make  policy  decisions,  but  may  act  in  an  advisory 
capacity  to  full-time  government  employees. 

•  President  Eisenhower  signed  HR  6042,  appropriating  S31.8  billion  to  ojjerate  the 
Defense  Department.  He  protested  two  riders,  urging  Congress  to  repeal  them. 
One,  which  he  l>elieve8  unconstitutional,  gives  Congress  a  veto  power  over  efforts 

of  the  Defense  Department  to  divest  itself  of  certain  commercial-type  operations  which  | 
could  be  performed  by  private  companies.  Another  bans  foreign-made  spun  silk  yarn 
for  cartridge  clotb.  ^ 

•  House  and  Senate  Conference  Committee  agreed  to  extend  the  Renegotiation  Act  | 
of  1951  for  two  years;  to  December  31,  1956. 

•  Defense  Secretary  Charles  E.  Wilson,  in  a  new  directive,  has  redefined  responsibil¬ 
ities  of  the  Military  Departments  for  public  works  construction.  Army  is  to  employ  ’ 
Corp.  of  Engineers;  Navy,  Bureau  of  Yards  and  Docks;  Air  Force,  both.  The  directive 
further  authorizes  the  Department  of  the  Air  Force  to  design  and  construct  (ll  re-  1 
search  and  test  facilities  ()eculiar  to  aircraft  development,  and  (2)  other  projects 
approved  by  the  Secretary  of  Defense. 

•  Fast  action  by  the  Senate  (an  80  to  1  roll  call  votel  virtually  assured  passage  of 
tlie  President’s  Armed  Forces  Reserve  Bill.  One  provision  is  of  interest  to  all  em¬ 
ployers.  It  would  permit  young  men  of  17  to  20  to  volunteer  for  six  months  of  active 
duty,  followed  by  7V^  years’  service  in  an  active  reserve  unit.  Such  a  plan  would  pose 
new  employment  problems — vacations,  time  off  with  or  without  pay,  and  so  on. 

Furls  came  in  for  a  certain  amount  of  attention  this  past  month  in  Washington. 

•  House  Appropriations  Committee  ordered  the  Bureau  of  Mines  to  close  its  oil- 
shale  plant  at  Rifle,  Colo.  Committee  refused  |14250,(KX)  to  continue  the  plant;  voted 
$625,000  to  place  it  in  standby  condition.  House  group  explained,  “it  is  the  commit¬ 
tee’s  opinion  that  continuation  of  government-ffnanced  research  in  this  field  Is  not  now 
justified  in  view  of  industry’s  readiness  to  proceed  with  oil-shale  development  work.” 

{Continued  on  page  8) 
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How  to  Reduce 
CONDENSATION! 


Prevent  Damage  to  Wood, 

Plaster,  Paint,  etc. 

As  air  becomes  colder,  it  can  hold  less  vapor  in 
suspension.  The  degree  of  saturation  increases  until 
a  dew-point  is  reached  and  condensation  CKCurs.  ‘ 

Heat  flows  from  warm  to  cold  by  conduction.  A 
material  which  is  in  contact  with  air  colder  than 
itself  on  one  side  and  air  warmer  than  itself  on  the 
other  side,  will  continuously  extract  heat  from  the 
warmer  air  by  conduction  and  lose  it  to  the  colder 
air.  As  the  contacting  warmer  air  becomes  c(x>ler 
by  this  action,  the  amount  of  vapor  it  can  hold  in 
suspension  without  condensing  becomes  smaller. 

The  denser  and  bulkier  the  material,  the  more 
heat  it  can  extract  before  attaining  room  temper¬ 
ature,  if  it  ever  does.  The  scientific  construction  of 
multiple  layers  of  accordion  aluminum,  fiber  and  air 

spaces  minimizes  condensation  formation  on  or  within  this  type  of  insulation,  when  installed  in  building  spaces. 

THE  REASON  CONDENSATION  IS  MINIMIZED 


CMid«nMfl*n  fcniit  when 
fcnipwralwr*  cf  ccnlocllnp 
•ir  it  r0du€0d  b«l«w  rf«w- 
IMinl  by  a  cold  twrfacc. 


Ccndantolian  fermt 
wb«ii  tb«  capotity  an 
•ir  tpcK*  •!  •  •iv«fi  !••«• 
p«r«twr«  it  tmoll  f«r 
tb«  •mount  •f  vapor 
protonl. 


Since  the  sheet  of  aluminum  adjacent  to  the  warm,  inner  air  of  a  building  weighs  only  about  V4  oz.  per 
sq.  ft.,  it  does  not  need  to  extract  much  heat  from  that  air  to  attain  and  remain  at  room  temperature.  Since  the 
emissivity  of  the  aluminum  surface  is  only  3%,  little  heat  is  lost  by  radiation  and  this  further  enables  the 
aluminum  to  remain  at  about  room  temperature  and  not  extract  much  heat  from  that  warmer  air. 


Since  the  other  sheets  of  aluminum  and  fiber  retard  heat  flow  by  inner  as  well  as  outer  convection,  and 
since  conduction  is  slight  through  the  preponderant  low  density  air  spaces,  the  sheet’s  other  surface  faces  a 
space  which  is  only  a  little  colder  than  the  aluminum  itself.  But  because  warmth  flows  to  cold  in  conduction, 
the  aluminum  will  give  off  a  slight  amount  of  heat  to  the  colder  space,  thereby  slightly  increasing  the  vapor 
retaining  capacity  of  that  space.  The  successive  reflective  spaces  and  sheets  of  aluminum  and  fiber  behave 
similarly.  Since  each  aluminum  surface  is  slightly  warmer  than  the  air  it  faces  on  its  cold  side,  there  is  no 
extraction  of  heat  (The  reverse  is  true.) 

CONTINUOUS  VAPOR  BARRIER 

When  multiple  accordion  aluminum  is  used,  fortuitous  vapor  and  water  (like  rain)  which  intrude  into 
building  spaces  will,  as  the  vapor  pressure  develops  therein,  gradually  flow  out  as  vapor  through  exterior 
walls  and  roofs  because  vapor  flows  from  areas  of  greater  to  less  density.  Since  the  vapor  cannot  back  up 
through  the  continuous,  almost  impervious  aluminum,  it  will  flow  out  because  exterior  walls  and  roofs  have 
substantial  permeability  in  comparison  with  the  aluminum,  far  greater  than  the  required  5:1  ratio. 

Of  great  importance  is  the  use  of  a  continuous  metallic  vapor  barrier  of  almost  zero  water  vapor  perme¬ 
ability,  without  ’’breaks”  every  few  feet,  to  retard  the  outward  flow  of  vaptir  which  originates  inside  the 
house.  Infiltration  under  the  flat  stapled  flanges  of  multiple  accordion  aluminum  is  slight. 

To  obtain  maximum,  uniform-depth  protection  against  heat  loss  and  condensation  formation,  it  is  nec¬ 
essary  to  use  the  new  edge-to-edge  multiple  aluminum*,  each  sheet  of  which  stretches  from  joist  to  joist. 

The  U.  S.  Bureau  of  Standards  has  prepared  a  helpful  and  informative  booklet,  ’’Moisture  Condensa¬ 
tion  in  Building  Walls,”  which  discusses  causes  and  cures.  Use  the  coupon  to  get  a  free  copy  from  us. 

*Picrai  •ppli.d  for. 

COST  OF  EDGE-TO-EDGE  INFRA 
Multiple  Aluminum  Insulation 
installed  in  new  construction  between 
wood  joists,  material  and  labor 
Type  6-PS  about  10<  sq.  ft. 

Type  4-PS  about  8<  sq.  ft. 

INFRA  INSULATION,  INC.,  S2S  Rwoy.,  N.w  Y*r«i,  N.  V. 


r - — - — 

Infra  Insulation,  Inc,,  625  Broadway,  N.  Y.,  N.  Y,,  Dept.  V-8  | 

□  Please  send  FREE  U.  S.  Bureau  of  Standards  Booklet,  BMS63  I 

Name _ | 

Firm _ I 

Address _ I 
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WASHINGTON  OVERTONES  {Continued  from  page  6) 


(^nMrurtion  continued  to  be  one  of  the  brighter  spots  in  the  economy.  HHFA 
Administrator  Albert  M.  Cole,  at  a  special  press  conference  in  mid- July: 

•  Denied  rumors  he  may  be  planning  to  leave  Government  to  take  a  poAition  with 
private  industry. 

•  For(%ast  Congress  would  pass  a  public  housing  bill  trimmed  to  the  President’s 
ie(|uest  for  3.S,0(K)  units  jier  year  for  two  years.  Senate-passed  bill  calls  for  more  than 
2(X),0(M)  units. 

•  Predicted  1.2  million  housing  starts  in  1955. 

•  Said  he  expects  no  lessening  of  interest  by  cities  in  attacking  problems  of  urban 
blight. 

Echoing  the  HHFA  Director’s  enthusiasm,  the  National  Association  of  Real  Estate 
Hoards  announced  a  blight  elimination  program  under  the  slogan,  No  slums  by  1969. 

NAREB  President  Henry  G.  Waltemade  says  the  program  is  ‘’reasonable,  attain¬ 
able.”  Said  several  cities  are  already  working  at  a  rate  which  will  make  them  free  of 
health,  safety  and  sanitary  hazards  within  five  years.  Example:  Los  Angeles,  New 
Orleans,  Pasadena,  Kansas  City,  Charlotte,  N.  C.  Impressive  Headway:  Chicago, 
New  York,  Cincinnati,  Corpus  Christi,  Detroit,  Durham,  Philadelphia,  Portland,  Me., 
San  Francis!  o. 

6  NARF'R  estimates,  based  on  Census  bureau  figures,  a^  high  as  $12  billion  a  year 
may  now  be  going  into  home  improvements  and  repairs,  some  due  to  action  of 
housing  code  officials,  many  voluntary. 

•  Morton  Salter,  chief.  Rehabilitation  Department,  National  Association  of  Home 
Builders,  said  several  major  industries  may  join  in  fight  to  eliminate  slums.  Some, 
he  said,  are  urging  establishment  of  housing  centers  to  lead  the  move.  Proposed  are 
permanent  stafTs  under  advisory  committees  of  builders,  realtors  and  civic  leaders. 

•  Construction  totals  were  expected  to  set  new  records  in  July — well  above  the  all- 
time  June  record  of  $.3.8  billion.  Encouraging  to  air  conditioning  people — commercial 
expenditures  for  June  were  up  15%  from  May;  industrial,  up  17%;  school  building 
up  l9'/t .  June  total,  adjusted  seasonally,  was  at  rate  of  $41.9  billion  a  year. 

About  Smog  Prevention.  More  work  for  smoke-control  engineers  is  forecast  in 
Senate  Bill  928.  Provides  $5  million  yearly  for  five  years  to  research  methods  of  com¬ 
batting  air  pollution.  House-amended  version  of  Senate-passed  bill  seemed  likely  to 
beat  adjournment  deadline.  Welfare  Secretary  would  direct  program,  with  Surgeon 
General’s  office  as  clearing  house  for  data. 

Biggest  news  at  Washington  head(|uarters  of  Air  Conditioning  and  Refrigeration 
Institute  involved: 

•  Likelihood  of  new  sales  record  for  room  air  conditioners  this  season.  Sales 
through  June  were  slightly  ahead  of  the  first  half  of  ’54;  then  came  a  national  heat 
wave.  Result:  demand  skyrocketed,  and  a  record  year  is  in  sight. 

•  Further  step  toward  more  room  air  conditioner  sales  .  .  .  possible  reduction  in 
excise  tax.  ACRl  officials  were  hopeful  Congress  would  pass  HR  6105,  introduced 
by  Congressman  Eugene  J.  McCarthy  (D.,  Minn.).  This  bill,  and  a  similar  one  by 
Representative  Schenk  (R.,  Ohio)  would  return  room  air  conditioners  to  the  list  of 
home  appliances  carrying  5%  excise  tax.  Present  levy  is  10%.  Inequity  of  present  levy 
is  conceded  by  Congress;  catch  is  time  required  to  gear  such  a  relatively  small  change 
to  the  ponderous  machine  of  tax  legislation. 

Conferences  at  Federal  Trade  ('.ommisaion  offices  in  Washington  on  June  22: 
Indicated  that  industry  and  government  are  still  a  long  way  from  agreement  on 
proposed  Fair  Trade  Practice  rules  applying  to  air  conditioning.  The  conference 
ill  June  followed  a  similar  one  May  20  in  Chicago. 

•  Pending  further  study  of  the  overall  problem,  the  industry  has  announced  room 
air  conditioning  standards  without  FTC  blessing.  Develo|>ed  jointly  by  ACRl  and 
the  National  Better  Business  Bureau,  purpose  of  the  standards  is  to  eliminate  public 
confusion  about  the  cooling  capacity  of  room  conditioners. 


8 


AUGUST,  19S5,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Brunner  makes  onlyrl 
square  pigs 


square 


.  .  .  and  round  pegs  for  round  holes,  too! 
Brunner's  wide  range  of  refrigeration  equip¬ 
ment  mokes  it  possible  for  your  customers  to 
hove  the  right  type  and  size  of  units  for  their 
specific  refrigeration  requirements.  They  don't 
need  to  settle  for  something  that's  either  too 
large  or  too  small  for  the  job. 

You  con  sell  Brunner  with  full  confidence  that 
your  customers  ore  getting  the  right  unit  for  the 
right  job  .  .  .  the  most  dependable  refrigera¬ 
tion  that  money  con  buy. 


BRUNNER  CONDCNSINC  UNnt 
...  rang*  from  Vt  H.P.  to  73  H.f. 
for  high,  modium,  low  and  oii- 
tromoly  low  lomporoturo  worh. 
Thoy'ro  oaiy  to  inttoll . . .  ooty 
to  torvico  on  tho  job  I 


The  completeness  of  the  Brunner  line  opens  the 
door  to  bigger  profits  for  you.  There  ore 
Brunner  Refrigeration  Condensing  Units  for 
every  commercial  and  industrial  application... 
big  or  small. 

They're  noted  for  dependability  .  .  .  durability 
.  .  .  easy  installation  and  maintenance  .  .  .  and 
they  cost  less  to  operate  than  many  other  units 
of  similar  capacities. 

See  your  Brunner  Representative,  or  write  to: 


Cwngrtsssr  EiftrtMcs 
PrsdKct  Rsssareli 
Dasifs  Eafigaartnf 
NNa  Prainct  Raata 
Pravaa  QaaNty 
Caaiplata  OapaaiaMUty 
Easy  Sarvichit 
Warraatad  Parfaraiaaca 
Narfey  OistrNatar  Sarvica 
PratH  Oppartaatty 
Mvartislai  Sappart 
Salas  Praaiatlsa  Nalp 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1955 


9 


BRIEFLY  STATED 


•  William  J.  Millett  hah  Imm'm  appointed  ahhihtant  vice 
preHident  in  charge  of  manufacturing  of  Worthington 
Corporation’s  Air  Conditioning  and  Kefrigeration  Di¬ 
vision.  Mr.  Millett,  nho  has  l>een  with  Worthington  for 
the  past  42  years,  was  formerly  works  manager  at  the 
Holyoke  IMant. 

•  A.  K.  Kennistm,  of  Plainfield,  N.  J.,  one  of  the  nation’s 
lop  consultants  in  the  field  of  product  design,  has  been 
ele«-ted  a  vice-president  of  Servel,  Inc.,  and  will  serve  as 
the  com|)any’s  coordinator  of  research  and  product  de¬ 
velopment. 

•  Clyde  H.  Wilkinson  has  lieen  app«>inted  manager, 
water  heater  products,  for  the  Plumbing  and  Heating 
Division  of  American-Standard.  Prior  to  assuming  his 
present  p^mition,  he  was  manager,  water  heaters,  for  the 
Kryant  Division  of  the  (Carrier  Corp.,  Cleveland,  and  also 
was  chairman  of  its  Gas  Industry  Development  (Coordina¬ 
tion  (Committee. 

•  Perfection  Industries,  Inc.,  announces  that,  starting 
immediately,  its  appliance  and  furnace  sales  divisions 
will  Im*  headed  hy  Donald  («.  Wright,  as  general  sales 
manager.  He  assumes  the  duties  of  J.  H.  Kasmuss4‘n  who 
has  retired  as  vice-president  and  director  of  appliance 
sales.  Phillip  J.  W'hile  has  U'en  named  sales  manager  of 
Perfection’s  refrigeration  contract  division.  For  the  past 
three  years  he  has  l»een  sales  manager  of  the  refrigeration 
products  division  of  the  Hupp  (Corp.,  whose  central  air 
conditioning  business  has  been  purchas(*d  hy  Perfection. 
Mr.  Wright,  since  Pi.)3  has  lieen  general  manager  of  the 
(tiohe  Stamping  and  Kefrigeration  Products  Division  «>f 
the  Hupp  (Corp.  Prior  to  that,  for  seven  years,  he  was 
assistant  to  the  vice-president  in  charge  of  manufacturing 
for  the  (Chrvsier  Division  of  (Chrysler  (Corp.,  in  Dcir«»it, 
Mich. 

•  Five  nationally-known  manufacturers  of  home  ventilat¬ 
ing  fans  have  f«>rmed  a  new  trade  institute  known  as  The 
Ihnne  Ventilating  Fan  Institute,  Inc.,  with  Martin  11. 
Young  of  New  York  City  as  attorney  and  executive  setv 
retary.  The  five  manufa<'turers  are:  Herns  Manufacturing 
(Corp.,  F'as<-o  Industries,  Inc.,  NuTone,  Inc.,  Pryne  &  Co., 
Inc.,  and  Trade- Winds  Motorfans,  Inc.  'I'he  new  Institute 
was  incorporated  under  the  laws  of  the  State  of  New 
York.  Its  temporary  head<|uarters  will  he  at  P>  W'est  ‘Wth 
Street  in  New  York  City,  with  the  possibility  that  jier- 
manent  hea«i<|uarters  may  he  established  in  Washington, 
I).  (C. 

•  FCdmund  (Claxton,  director  of  research  of  the  Armstrong 
(Cork  (Co.,  l.am  aster.  Pa.,  has  been  named  president  of 
the  Building  Kesearch  Institute,  Washington,  D.  C.,  tech¬ 
nical  siM-iety  for  the  building  industry,  and  William  Muir- 
head,  president  of  William  Muirhead  Construction  Co., 
Durham,  N.  C.,  is  the  new  vice-president.  The  terms  of 
ollice  are  from  July  1,  1955  to  June  50,  195().  William 
H.  Sc’heick  continues  as  executive  director. 


•  Hichard  (/.  Lubinsky,  manager  of  the  fan  sales  depart¬ 
ment  of  The  Trane  (Company  has  l)een  elected  to  a  two- 
year  term  on  the  Board  of  Dirctors  of  the  National  Asso¬ 
ciation  of  Fan  Manufacturers,  Inc.  In  addition  to  his 
board  responsibilities.  Mr.  Lubinsky  will  serve  as  chair¬ 
man  of  the  AssiK-iation’s  Standards  and  Statistics  Com¬ 
mittee.  Mr.  Luhinsky  has  also  served  a.s  chairman  of  the 
Assiiciation’s  FCngineering  (Committee. 

•  W  ith  a  near-re(M*rd  registered  attendance  of  2,537,  the 
American  Society  for  Testing  Materials  brought  to  a 
close  its  ofUh  Annual  Meeting  at  Atlantic  (City,  N.  J.,  on 
July  I.  At  the  week-long  meeting,  the  .Society  held  32 
technical  sessions  and  approximately  700  technical  com¬ 
mittee  meetings,  with  as  many  as  5.3  meetings  being  held 
concurrently.  .Sixty-six  of  the  Society’s  technical  comtnit- 
tees  presetited  reports.  Sixty-seven  new  sjiecifications  and 
method.s  of  test  were  approved  as  tentative,  and  revisions 
in  3.51  existing  tentatives  and  .standards  were  acted  upon. 
A  total  of  119  speciheatiuns  and  methods  of  test  previous¬ 
ly  designated  as  tentative  were  approved  for  reference  to 
S<K:icty  letter  ballot  for  adoption  as  standard;  195  stand¬ 
ards  were  reapproved. 

•  (Charles  11.  Weaver,  who  has  directed  the  company’s 
atomic  power  division  since  it  was  organized  in  1948,  has 
been  elected  a  vice-president  of  Westinghouse  FCIectric 
(Corp.,  with  responsibility  for  all  Westinghouse  atomic 
power  activities.  John  W.  Simpson,  manager  of  the  re¬ 
actor  project  for  the  nation's  first  full-scale  atomic 
powered  electric  generating  station,  has  been  appointed 
manager  of  atomic  reactor  development  activities  located 
at  Bettis  F  ield,  near  Pittsburgh,  Pa. 

•  Philij)  S.  Morris,  Minneapolis,  Minnesota,  submitted 
his  resignation  as  executive  vice-president  and  director 
of  Mc(,tuay  Inc.,  Minneapolis  manufacturers  of  heat¬ 
ing,  air  conditioning,  and  commercial  refrigeration 
e(|uipment.  effective  July  dlst,  19.5.5.  Mr.  Morris  also  re¬ 
signed  as  an  officer  and  director  of  American  Aut(nnatic 
Ice  Machine  Co.,  a  subsidiary  of  Mc(,)uay,  effe<  tive  on 
the  same  date.  Philip  Morris  joined  Mc(,)uay  Inc.  January 
1st,  1947,  as  assistant  to  the  president  and  has  served  as 
executive  vice-president  and  a  director  since  early  1948. 
Prior  to  his  association  with  Mc(^uay,  he  was  executive 
vii’e-president  of  Mc(^)uay  Aircraft  Corp.  and  PIxweve 
Manufacturing  (^o.,  Los  Angeles. 

•  Karl  K.  Hilgendorf  has  l>een  named  advertising  man¬ 
ager  of  (deaver-Brooks  Company,  Milwaukee,  W  is.,  ac- 
c«»rding  to  Fred  Hainer,  executive  vice-president.  Mr. 
Hilgendorf,  formerly  associated  with  Allis-Chalmers  and 
Johnson  Service  Co.,  received  his  B.A.  in  Psychology 
from  I'niversity  of  W  iseonsin  and  B.S.  in  Fdectrical  F'.n- 
gineering  from  Lniversity  of  Illinois. 

•  A  site  near  F'ruita.  in  the  vicinity  of  Grand  Junction, 
Colorado,  has  been  announced  hy  the  American  Gilsonite 
Co.  of  Salt  Lake  City  as  the  location  of  its  prop«)sed  proc¬ 
essing  plant  for  the  production  of  high  (K'tane  gasoline 
and  coke.  The  company  earlier  had  announced  its  plans 
for  laying  a  buried  8()-mile  pipeline  from  the  proposed 
plant  to  its  mine  at  Bonanza,  Utah,  where  the  unique 
hydrtH'arbon  mineral,  Gilsonite,  is  extracted. 
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plus  all  these  special  features: 

Eight  basic  unit  sizes,  24  models  ranging  from  15,000 
to  335,000  Btu  per  hour. 

Universal  heating  elements  give  maximum  perform* 
ance  on  either  steam  or  hot  water  systems. 

U-bend  coil  construction  permits  high  water  capacities 
and  temperature  drops. 

Low  water  rates  effect  time  and  material  savings  in 
piping  and  installation. 

Minimum  air-flow  resistance  reduces  noise  level, 
lowers  operating  and  maintenance  costs. 

Seamless  copper  condensing  tubes  and  bends;  corru¬ 
gated  aluminum  fins  mechanically  bonded. 

Male  piping  connections  extending  through  casing 
rear  simplify  installation  and  save  headroom. 

Accurately  balanced  aluminum  fans  for  quiet,  efficient, 
large-volume  air  delivery. 

Rugged,  heavy  gauge  die-formed  steel  casings  are 
smartly  styled  for  modem  interiors. 

Deep  drawn  air  intake  opening  in  rear  of  casing  as¬ 
sures  maximum  fan  performance. 

Easily  adjustable  discharge  louvers;  available  also 
with  double  deflection  louvers. 

Attractive  green  metallic  hammered  finish  is  baked  on 
phosphatized  steel  for  long  life. 


new 

propeller-fan  unit  heaters 
for  steam  or  hot  water . . . 
without  sacrificing  capacity 

The  first  unit  heaters  rated  under  new 
Sound  Measurement  Test  Code  of  UJHA 

Nesbitts  wholly  new  propcller-fuii  unit  heuters 
are  the  first  in  the  field  to  he  tested  hy  the  Sound 
Meusiirenient  Test  (iode  adopted  this  year  hy  the 
Industrial  Unit  Meater  Assoeiatioii.  .All  units 
rated  within  the  four  lowest  soiiiul  elassifieations! 
Now  you  can  select  models  with  sound  eiiiission 
accurately  classified  hy  type  of  installation-  as¬ 
suring  you  the  most  quiet  unit  for  the  capacity 
required. 

That’s  only  part  of  the  story.  Neshitt  universal 
heating  elements  of  flat  plate-type  fins  and  U-hend 
coil  construction  can  he  used  with  either  steam  or 
hot  water  (on  high  temperature  drops)  without 
aarrifirirtft  capacity.  Half  as  many  models  meet 
all  your  needs.  Cuts  inventory  and  selection  prob¬ 
lems  in  half!  Use  of  low  water  rates  and  high 
temperature  drops  permits  further  labor  and  ma¬ 
terial  savings  on  hot  water  installations. 

This  new  Neshitt  Une  offers  an  unusual  conihi- 
nation  of  values  in  construction,  performance, 
appearance  and  cost.  Send  for  Publication  401. 

~M  A  K  It  I  I  I 

THE  NAME  TO  GO  BUY  IN  UNIT  HEATERS 

Made  by  John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa. 
Sold  by  Leading  Wholesalers  —  Information  on  Request 
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SERVES  THE  CLARIDGE  HOTEL 
AT  MEMPHIS  21  YEARS! 


Back  in  1934  the  CofFee  Shop  and  Twentieth  Century  Ball 
Room  at  the  Claridge  were  among  the  first  in  Memphis  to  be 
air  conditioned.  Two  years  later  a  Frick  ice-making  system 
was  installed,  and  in  1941  additional  cooling  capacity  for 
air  conditioning.  Now  the  top  nine  floors  have  been  given 
the  benefit  of  Frick  air  conditioning. 

What  a  boon  to  guests  and  staff,  alike!  And  what  a 
tribute  to  Frick  equipment,  which  cools  the  entire  1  S-story 
building!  Seven  Frick  heavy-duty  compressors  carry  the  load. 

Whether  you  operate  a  hotel,  restaurant,  hospital,  store, 
office,  or  industrial  plant,  there’s  a  Frick  air  conditioning  sys¬ 
tem  to  meet  your  exact  needs.  Also  refrigerating,  ice  making 
and  quick-freezing  equipment  in  all  commercial  and  indus¬ 
trial  sizes.  Our  complete  engineering,  manufacturing,  installa¬ 
tion  and  maintenance  service  is  offered  alike  to  owners  and 
to  engineer-contractors.  Get  literature  and  estimates  now  on 
dependable  Frick  air  conditioning  and  refrigeration.  Visit, 
phone  or  write 
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Frick  Bull9tin  504  features  gtnmral  air  con¬ 
ditioning;  505  shows  engineering  dotails  of 
Frick  systems;  522  describes  Frick  unit  air 
conditioners.  See  alto  the  Frick  pages  in 
Sweet's  Catalogs. 


REFRIGERATION  SINCE 


DEPENDABLE 


■■■ 


Eliminates  stratification  on  all  surface  lengths  under  reduced  steam  supply 
. . .  assures  uniform  temperature  distribution . . .  improves  freeze-up  protection 


announcing. 

T/l  1^  l»  i  I  I 

series  T  surface 
with 


steam  distributing  tubes 


Trombone  shaped  tubes  offer  the  most  significant  improve¬ 
ment  in  steam  distribution  since  the  advent  of  steam  distrib¬ 
uting  tube  surface  pioneered  and  developed  by  Nesbitt. 

With  condensing  tubes  paired  in  serpentine  fashion,  the 
trombone  distributing  tube  (discharging  steam  through 
orifices  spaced  along  its  entire  length)  serves  two  adjacent 
condensing  tubes  from  a  single  supply  header  connection. 
Steam  must  traverse  the  full  length  of  the  trombone  tube 
(thus  the  full  length  of  the  surface)  before  reversing  direc¬ 
tion,  as  the  demand  increases,  to  serve  the  second  leg  of 
the  tube.  Even  the  smallest  amounts  of  steam — entering 
only  half  the  conventional  number  of  tubes — are  made  to 
travel  twice  as  far  across  the  coil  length  and  to  contact 
twice  the  surface  area. 

Nesbitt  Series  T  Surface  is  unmatched  for  applications 
requiring  uniform  steam  distribution  under  modulating 


valve  control  (heating  and  ventilating  apparatus),  and  for 
those  demanding  freeze-up  protection  (preheating). 

Available  in  two  types  (TS  sections  have  steam  and  con¬ 
densate  connections  at  the  same  end,  TO  sections  at  oppo¬ 
site  ends),  one  and  two  row  depths,  with  aluminum  or 
copper  Ans,  in  Anned  lengths  from  12"  to  120". 

Send  for  details  in  Publication  305 


~M  jfc K !■  iTT 

HIATINO  AND  COOLING  SURPACI 


MoA  and  Sold  by  JoIia  J.  Nosbilt,  Im.,  Mriladfipliio  36,  Pa. 

IUpfM«ntoHvM  in  |»rlncipal  cIHm  —m*  tninylionn  dirnctory 


illP? 


/ 


Dominating  Milwaukee’s  Southgate  Shop¬ 
ping  Center,  Gimbels  five-million-dollar 
Suburban  Department  Store  represents  the 
latest  developments  in  retail  merchandising 
and  department  store  design. 


On  the  roof  of  the  building  sit  twenty-two 
Gallaher  power  exhausters,  out  of  view  of  the 
passers-by  on  U.S.  Highway  41,  the  main 
route  between  Chicago  and  Milwaukee. 
Ranging  in  size  from  a  520  CFM  unit  to  one 
that  exhausts  23,000  CFM,  these  certified  test- 
proven  Air-Vans®  ventilate  the  200,000 
square  feet  of  floor  space  in  the  store. 

John  Lofte  of  Lofte  &  Fredericksen,  the  Mil¬ 
waukee  firm  that  planned  the  ventilating 
system  at  Gimbels,  chose  Gallaher  Air-Vans® 
for  several  reasons.  Low  silhouette  and  heavy 
construction  were  what  he  was  looking  for. 
Gallaher  had  both.  "Through  prior  use  of  the 
Gallaher  exhausters,  we  have  learned  that  we 
can  rely  on  their  performance,"  Lofte  says. 


In  Gimbalt  n«w  Milwouk**  Suburban  Stera,  fwanty>fwo  Gollohar 
Air-Vant(R)  axhawil  a  lelol  of  1 19,000  cubic  foot  of  air  par  minulo. 


Gallaher  units  also  have  low  noise  levels  and 
patented  built-in  scroll  effect  design,  and  they 
are  available  in  special  metals.  The  motor  is 
out  of  the  air  stream,  and  the  entire  unit  is 
shipped  ready  to  install  directly  to  the  duct 
system.  Lofte,  like  many  other  enginers,  knew 
that  Gallaher  can  be  applied  to  almost  any 
industrial  or  commercial  ventilation  problem. 

Direct  Drive  units  150-11,000  CFM.  Belt 
Drive  3500-65,000  CFM,  developing  static 
pressure  to  4". 


foitKii  2ltl74l  7i2t7fO 


For  further  informatiopi  write 


Potentt  pending 


The  6A1LAHER  Company 


4108  DODGE  ST. 


OMAHA,  NEBRASKA 


PioiiMrs  in  Retnorch-Dnsigned  Power  Roof  Exhausters 
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Don't  let  the  ^euge 
glass  fool  you . . . 

That’s  a  steam  boiler  all  right  in  the  picture  above.  The 
gauge  glass  gives  it  away. 

But  to  call  attention  to  the  perils  of  low  water,  Sam  could 
be  looking  at  a  hot  water  boiler  just  as  well. 

Both  steam  boilers  and  hot  water  boilers  are  in  the  same 
boat  when  it  comes  to  low  water  and  the  troubles  and  ex¬ 
pense  it  can  cause.  True,  the  need  was  recognized  with 
steam  boilers  first.  But  today  many  insurance  companies, 
local  codes  and  federal  specifications 
insist  on  the  same  kind  of  protection  /  - 

for  hot  water  heating  boilers.  / 

The  best  answer  in  either  case  is  / 
a  McDonnell  Feeder  Cut-off  /  | 

Combination.  To  learn  all  the  /  if 

facts  about  low  water  in  hot 

water  boilers  write  for  copy  /  ^ 

of  new  folder  on  "Basic  Safe-  /  /  _  / 

ty  Controls  for  Hot  Water  k 

Space  Heating  Boilers”. 


MfDONNILL  A  MILLIR,  Iih. 

3S00  N.  Av*./  Clit««e«  It/  IN. 


dltt,  Tvyvv 


MSDONNELI. 
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SIMPLE  -  EFFICIENT  -  DEPENDABLE 


Illinois 

2045  SOUT 
DIVISION  OF 
16 


The  vulve  action  of  an  Illinois  trap  is  instantaneous.  It  is  either  wide  open  or  tight  shut.  Wire 
drawing  is  impossible.  The  valve  stem  travels  independently  of  the  bucket— no  other  trap  has 
this  feature. 

Here  are  some  “reasons  why”  of  Illinois’  outstanding  popularity: 

SIMPLE— moving  parts  are  valve  and  bucket  only,  all  motion  vertical... CANNOT  AIR-BIND— 
continuous  air  venting  through  thermostatic  air  vent— no  steam  loss... CANNOT  BLOW  STEAM— 
valve  always  water  sealed... NO  LEAKAGE  AT  REDUCED  PRESSURE-NO  LEAKAGE  AT  RE¬ 
DUCED  RATE  OF  FLOW-at  any  point  in  the  range... NO  CHATTERING  DURING  FLOOD 
CONDITION... SURFACE  DISCHARGE-hushes  out  all  grease  and  sludge... VALVE  AND  SEAT- 
hardened  steel  alloy... INSPECTION  EASY— without  disturbing  piping... DRAINS  CONDENSATE 
EQUALLY  WELL— from  compressed  air  lines,  air  separators,  air  after-coolers,  gas  mains. 

Sizes  from  W  inch  to  2  inches  and  pressures  from  5  psi  up  to  250  psi. 

Extra  heavy  duty  steel  bodies  for  pressures  up  to  600  psi. 


ENGINEERING 


H  RACINE  AVENUE.  CHICAGO  8,  ILLINOIS 
AMERICAN  AIR  FILTER  COMPANY,  INC. 
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for  performance  you  can  BANK 
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SrtAM  OtHtKATORS 


.  .  .  for  LOW  COST  STEAM  TOMORROW 

buy  0  SUPERIOR  STEAM  GENERATOR  TODAY 


Man  will  reach  the  moon  . . .  tomorrow  perhaps  .  .  .  but  more 
than  likely  "tomorrow"  in  the  dictionary  of  Kientists  means  20 
years  . . .  and  that's  a  long  time  to  pay  the  penalty  of  high  steam 
costs.  A  boiler  is  a  long  term  investment;  and  the  equipment  you 
buy  today  determines  your  steam  costs  for  years  to  come. 

Superior  Steam  Generators  are  designed  and  built  to  last 
longer,  and  to  operate  at  higher  efficiencies  throughout  their  entire 
serviceable  life.  Evidence  of  this  you  can  see  for  yourself  in 
Superior's  bigger,  heavier  construction  and  completely  integrated 
design.  Superior  Steam  Generators  provide  more  steam  per  dollar 
over  a  longer  serviceable  life. 


Suptrlor  Steam  Generators  encompait  the  most 
complete  line  of  packaged  boilers  available.  Write 
for  complete  details  today. 

Fire  Tube  types  to  600  bJt.p.  (Write  for  Catalog 
719  F). 

Water  Tube  types  to  45,000  lbs./hr.  (Write  for 
Catalog  719  W). 


man  may  reach  the  moon 

before  you  replace  the  boiler  you  buy  today 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 
TIMES  TOWER,  TIMES  SQUARE,  NEW  YORK  36,  N.Y. 


for  LONG  LIFE  PROTECTION 


COOUNG  Towns 

with  th«  exclusive 

20  ^ar  Guarantee! 

os  tho  wotted  dock  surfKO  agoisst  rotting  or  fungus  ittKk 


YOU  AHi  GUARDED  WHEN  YOU  CHOOSE  A  HALSTEAD  S  MITCHELL  RESIDENTIAL  OR  COMMERCIAL  TOWER 

Only  Halstead  Sc  Mitchell  can  offer  a  20- Year  Guarantee 
on  the  wetted  deck  surface  against  rotting  or  fungus  attack 
because  only  Halstead  &  Mitchell  creosotes  cooling  tower 
wood.  No  other  material,  subject  to  deteriorating  or  rust¬ 
ing,  can  be  so  guaranteed. 

Stainless  steel  fans,  sheet  steel  cabinets  hydraulically 
painted  with  vinsynite,  vinyl  zinc  and  chlorinated  rubber 
. . ,  add  to  this  protection  for  the  longest  life.  There’s  no 
extra  cost  for  these  extra  protections  . . .  just  extra  long 
time  benefits  on  the  job. 


CONDENSERS 

with  economical 

lifetime  Cleanabilitj 

for  aiway$>new  efficiency 

The  cooling  tower  you  select  works  with  a  condenser,  and 
here  again  you  are  guarded  by  Halstead  &  Mitchell. 

CLEANABILI'TY  in  a  water-cooled  condenser  costs  no 
more,  but  troubles  from  poor  water  conditions  vanish. 
Heat  transfer  efficiency  is  maintained  at  new  unit  levels 
for  life,  for  a  simple  mechanical  cleaning  tool  restores  heat 
transfer  surfaces  in  minutes. 


2  thru 
120  TONS 


Vz  thro 
25  TONS 


Regardless  of  whose  condensing  unit  you  buy,  do  what 
almost  all  leading  manufacturers  have  done  —  specify 
CLEANABIUTY.  It's  your  most  important  protection 
. . .  why  settle  for  less.^ 


AT  LIADINS  HEATING  AND,  REFRIGERATION  WHOLESALERS  EVERYWHERE 
ITVi/e  for  Detailed  Specifications 


MSSIMIR  UUILOiNO  •  RinSRUROH  22,  RA, 
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but  what  about  the  rooms  that  everybody  sees? 


Bonn!  rf>oms  and  presidential  suites  get 
a  lot  of  attention  in  the  plans  .  .  .  but 
the  thoughtful  arehitect  knows  that  they 
do  little  in  forming  tenant  and  public 
opinion  of  his  buildings.  Only  a  handful 
of  |x?ople  ever  see  them. 

The  plaws  that  EVERYBODY  .sees 
are  the  rest  rooms.  They  are  usually  the 
only  areas  where  the  architect  can  dictate 
final  ap|)earance  <lown  to  the  last  detail. 
Attention  devoted  to  making  the  rest 
rooms  completely  mo<iern,  sparkling  clean, 
and  attractive  in  api)earance  pays  off  in 
employee  morale.  .  .  in  tenant  a|>proval 
.  .  .  and  in  continuing  prestige  for  the 
designer. 

“Off-the-floor”  fixtures  are  one  major 
means  of  creating  mo<iern,  clean,  attrac* 
tive  rest  rooms  .  .  .  and  they  are  used  in 
most  of  the  nation’s  newest  major  build* 
ings.  It  is  .significant  that  all  such  plumb¬ 
ing  fixtures  are  suppf>rted  by  ZURN 
SYSTEM*  wall-type  fittings  and  carriers. 
The  special,  engineered  features  of  the 


ZURN  SYSTEM  assure  that  all  stresses 
will  be  carried  by  the  fittings  and  none 
by  the  wall — make  it  simple  an<l  easy 
to  install,  align,  and  replace  plumbing 
fixtures  .  .  .  and  i)ermit  changes  in  flr>or 
or  wall  treatment  to  be  made  at  any 
time.  There  are  no  regrets  when  ZURN 
SYSTEMS  are  selected,  as  over  800, (MM) 
successful  installations  already  serving 
can  testify. 

“Off-the-floor”  fixtures  carried  on 
ZURN  SYSTEMS  help  to  attain  the 
latest  and  finest  in  wash  room  and  rest 
room  appearance  .  .  .  {x^rmit  hospital-like 
standards  of  cleanliness  and  sanitation 
to  l>e  easily  maintained  .  .  .  and  play  a 
tremendously  im|M>rtant  part  in  making 
and  keeping  the  building  “young.”  For 
more  complete  details  on  the  increasingly 
imix)rtant  part  m<xlern  rest  room  design 
is  playing  in  mcxlern  building  fields, 
ask  for  our  new  booklet  “Behind  Closed 
Doors.”  11®.* 


mounting  off-the-fl(K)r  idiimbing  fix¬ 
tures  on  ZURN  SYSTFiM  Ix'hind- 
the-wall  fittings  and  carriers.  This 
ix^rmits  the  highest  degree  of  rest 
rrx>m  sanitation  to  Ite  attained  and 
maintained.  All  major  plumbing 
manufacturers  make  fixtures  to  tit 
this  system. 

Stt  tut  etttlo§  in  Bwufi  ArtkUtrturat  fit*  ttU 

ItduMritl  ConMnutim  fUt. 


corvtiiaMT  A.  tuRN  Mro.  eo. 


ZLJRM  tVlF^e.  CO 

HUMBIMO  DIVISION 
mm  I  m.  ,  m  ak  .  n  .  . 


eliminates  air  conditioning  problems 
when  relocating  partitions  . . . 


multi-vent  division  of  THE  PYLE-NATIONAL  COMPANY 

WHERE  QUALITY  IS  TRADITIONAL 

I  374  North  Koetner  Avenue,  Chicago  51,  Illinoi* 

SALES  AND  ENGINEERING  REPRESENTATIVES  IN  PRINCIPAL  CITIES  OF  UNITED  STATES  AND  CANADA 


For  architects  and  engineers  designing  air 
conditioned  modular  office  space,  Multi-Vent 
solves  a  troublesome  problem.  Multi-Vent  air 
diffusing  panels,  once  installed  flush  in  the 
celling,  need  not  be  moved,  altered  in  any  way, 
or  even  adjusted  when  partitions  are  moved  to 
suit  tenants'  changing  needs. 

Since  Multi-Vent  introduces  conditioned  air 


through  the  perforations  in  standard  acoustical 
ceiling  pans  at  low  velocity,  and  since  the  air 
is  gently  diffused  downward  into  the  room, 
there  is  no  "throw"  or  “blow"  to  bounce  off 
nearby  partitions.  It  is  for  this  reason  that 
a  partition  may  actually  bisect  a  Multi-Vent 
panel  without  affecting  comfort  conditions  in 
the  surrounding  area. 


Write  for  detailed  literature  and  name  of  representative  in  your  area. 
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mwItiTvent 

LOW  VELOCITY  AIR  DIFFUSERS 


MYERS 


NOW. ..a  complete  line 

of  centrifugal  pumps 
for  air  conditioning  from  . . . 


jor  Bulletin  210  on  Centri-Thrift  Pumps. 


Th«  F.  E.  My«r«  A  Bro.  Co.,  Dopt.  HV>8,  Ashland,  Ohio 
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MODEL  129-M 

M 

[  itmm  wHk  ttiiffint  kM 

1  (avaUakto  with  rstary  taai) 

PRECISELY  ACCURATE 


Draft  Control 


for  coal  fired,  oil  fired, 
gas  fired  or  gas-oil  fired 

HEATING  PLANTS 


C! 

FIELD  TYPE  for  gas  and 

gas-oil  fired  heating  plants 


FIELD  TYPE  for  coal  and 
oil  fired  heating  plants 


A  heavy  duty,  precision  built  control  in  sizes 
8*  throuKh  32"  for  commercial  and  industrial 
installations.  Stainless  steel  knife  edge  bear¬ 
ings  for  permanent  sensitivity.  Gate  opens  in¬ 
ward  to  regulate  updrafts,  and  outward  to 
relieve  down-drafts.  Optional  safety  switch 
available  where  codes  require.  Fully  proven, 
accepted  virtually  everywhere. 


Heavy  duty  commercial  model  in  28"  and 
32"  sites.  Heavy,  rigid  construction  assures 
long,  trouble  free  service.  Stainless  steel  knife 
edge  Itearing  for  permanent  sensitivity.  Also 
available  in  6"  through  24"  sites  for  domestic 
and  commercial  installations.  First  choice  of 
heating  men  —  the  round  control  you  can 
level  on  any  flue. 


m 


They're  real  HEA  VYWEIGHTS 

Compare  the  weight  of  a  Field  Control  to  any  other  available.  Here  is 
proof  of  the  massive,  welded  construction,  long,  vibration-free  service, 
that  permits  Field's  supreme  accuracy. 


Thklinow  of  Portt 

Wl.  wMiowt 

Site  Control 

Goto 

Side  Plolor 

Rino 

Collor 

Clin,  oi  Crolo 

14  M 

16  Go. 

16  Go. 

'o  s  f 

tt  Go.  Golv. 

190 

lOMaMG 

16  Go. 

16  Cio. 

Is  S  t* 

1  a  Go.  Golv. 

tao 

ia  M 

tOMAMG 

16  Go. 
16  Go. 

16  Go. 

16  Go. 

Vs  f 
Wit* 

laQo.  Golv. 
ia  Go.  Golv. 

ISO 

41  0 

<4  MAMG 

14  Go. 
14  Go. 

16  Go. 

H  1  f 

ia  Go.  Golv. 

6S0 

sa  MaMG 

14  Go. 

'»  S  4* 

14  Go.  H  R.$. 

1100 

It  MaMG 

14  Go. 

14Cio. 

K  s4' 

14  Go.  H.R.S. 

1400 

FIELD  CONTROL  DIVISION 

of  H.  D.  CONKEY  I  COMPANY,  Mandets,  III. 

Alflllalst 

Cones  tulMins  ^aOuets,  Inc.  •  ■rich,  THc,  Siono 
Conee  Matcrisl*  HsrSlins  Division  •  Cranes,  Hoists 
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Propeller  type  ventilating  tans  y 
deliver  large  volumes  of  air  at  /  i 
low  resistance  and  low  current  v 
consumption.  All  wheels  are  L 
machine  balanced  for  smooth,  I 
vibrationless  operation.  Made  in  2  \ 
types  and  10  basic  sizes  to  cover 
a  wide  range  of  industrial 
applications.  Pressed  steel  panels 
provide  rigid  support  and  simplify 
installation.  Totally  enclosed 
motors  mounted  in  heavy  welded 
wire  safety  guard.  Wheel 
diameters  from  10  inch  to  48  inch. 
Direct  or  belted  drive.  Capacities 
from  610  cfm  to  24,200  cfm. 
Penthouses  for  roof  installation  of 
nyb  Propeller  Pans  can  be 
furnished  in  6  sizes.  Louvers  open 
and  close  automatically  to 
protect  fan  against  the  weather. 
Separate  louvers  for  wall 
mounting  also  available. 

Write  for  RulletinH 


All  New  York  Blower  Company  products 
are  laboratory  tested,  accurately 
rated  and  fully  guaranteed  in  strict 
accordance  with  Standard  Test  Codes. 

THE  NEW  YORK  BLOWER  COMPANY 

SALES  OmCES  •  316S  SOUTH  SHIELDS  AVENUE  •  CHICAGO  U 

VACTORT,  lARORTI,  INRIAHA 


CIETIfllO 


CS 
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with  one  insulation . . . 


Thermal,  acoustical  and  vapor 
barrier  problems  are  "dead  ducks" 
when  you  use  ULTRALITE*,  the  long 
glass  fiber  insulation.  Here's  why; 
Due  to  its  unique  long  glass  fiber 
composition,  ULTRALITE  is  the  tough¬ 
est,  most  resilient  glass  fiber  insula¬ 
tion  on  the  market,  with  a  record  of  ten  years  of  suc¬ 
cessful  application.  Because  of  this  extra  strength,  it 
can  be  adhered  to  sheet  metal  and  run  through  the 
brakes  and  shears  at  .the  same  time  the  ducts  are 
formed  —  without  worry  that  It  will  tear,  compress,  or 
delaminate. 


Ducts  formed  in  this  way  are  completely  insulated 
units,  ready  to  install  on  the  job.  They  solve  the  noise 
problem  without  impairing  the  efficiency  of  the  unit 
because  ULTRALITE  Duct  Liner  has  a  low  air  friction 
coefficient.  The  same  insulation  that  soaks  up  objection¬ 
able  sound  also  insulates  the  ducts  against  heat  gain 
or  loss.  No  vapor  barrier  is  necessary;  with  the  insu¬ 
lation  on  the  inside  of  the  duct,  the  duct  itself  becomes 
the  vapor  barrier. 

Try  this  time-saving  new  method  on  your  next  job, 
and  you'll  be  delighted  with  both  cost  and  perform¬ 
ance.  But  be  sure  to  use  ULTRALITE  —  the  only  flexible 
glass  fiber  insulation  with  a  10-year  record  of  success¬ 
ful  performance. 


•R*!.  U.  1  fat.  Off.  NOTE 

Should  you  continue  to  wrap  ULTRALITE  around  the  exterior  of  ducts  for  thermal  protection, 
be  sure  to  line  the  plenum  and  short  supply  and  return  ducts  with  ULTRALITE  Duct  Liner.  Do  so 
even  on  jobs  where  duct  liner  is  not  specified,  and  you  will  be  well  repaid,  for  this  will  make 
all  the  difference  between  an  enthusiastic  and  a  dissatisfied  customer. 

ULTRALITE  Is  stocked  locally  In  57  cities.  Your  nearby  distributor 
is  lilted  in  the  Yellow  Pa|ei  under  ‘‘fiustin-lacin  Insulations.” 


Thermal  end  Koustical  glass  fiber  insulations  •  Pipe  couplings  and  fittings  •  Railroad  gaskets  and  supplies 
222  W.  tOfh  Street,  Kansas  City,  Missouri 
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JtS  RADIANT 
BASEBOARD 

makes  super-salesmen  out  of  your  satisfied  customers! 


A  survey  shows  that  the  cleanliness  of  radiant  baseboard  heating 
leads  the  list  of  praises  for  Kritzer  Baseboard:  “No  dust  streaks 
on  the  walls",  “It  doesn’t  stir  up  or  redistribute  the  dust  in  the 
house”,  “For  the  first  time  we  have  used  light  colors  for  decorat¬ 
ing".  Next  is  the  clean,  crisp  lines  of  the  baseboard  design  which 
blend  with  any  style  of  interior.  It  is  easy  to  keep  clean,  too. 

You  will  find  that  the  “K”  Line  is  easy  to  install  which  means 
more  installations,  more  satisfied  customers,  and  more  profits  to 
you.  The  “K”  Line  is  made  of  heavy  gauge  steel.  It  will  withstand 
the  wear  and  knocks  of  an  active  home  giving  a  lifetime  of  care¬ 
free  heating  comfort. 

The  “K"  Line  is  a  high  quality,  low-cost  radiant  baseboard 
made  for  residential  and  institutional  use.  For  more  information 
write  to  Kritzer  Radiant  Coils,  Inc.,  2901  I^awrence  Avenue, 
Chicago  25. 


Exclusive  Kritzer 
feature! 

COIL  SUPPORT  BRACKET  f\ 
AND  CRADLE  j/J 


Designed  and  devel-  f*^  II 

oped  by  Kritzer  engineers.  —  [  '  ^  - 

Coil  cradle  fits  snugly  ^  — 

to  fins  of  the  coil  to  pre- 
vent  movement  in  the 
cradle  and  damage  during 

operation.  Cradle  moves  — —  _ 

with  the  coil,  running 
smoothly  on  the  ribbed 
bracket  assuring  quiet 
during  expansion  and  contraction  of  coils  in  u.se. 

The  support  bracket  is  so  designed  that  the 
face  plate  of  the  ba.seboard  snaps  firmly  to  it 
making  a  simple,  solid  a.ssembly. 


KRITZER 


SEE  YOUR  JOBBER  FOR  KRITZER  PRODUCTS 


KBITZER  BASEBOARD  HEATING  •  KRITZER  FIN-PIPE  COILS 
KRITZER  RADIANT  PANEL  HEATING 


IF  IT’S  KRITZER,  IT’S  RIGHT,  SIR! 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1955 


25 


NOW,  and  TEN  YEARS  from  now- 


IN  FACTOIIiS 


PIOCISSING  PLANTS 


SHIPS 

Wh«r«v«r  St«am  i<  UMd 


Typo  *‘S"  Thormostatic 
Tomporaturo  Rogulator 

for  aulomalirally  rrRulalinK  the 
flow  of  liquid  or  steam  through 
a  valve  ...  in  a  dairy,  fur  ex> 
ample,  which  ii  illustrated  above. 


Lawler's  “Performance-Tesled”  desiioi  combines  pioneering  exper¬ 
ience  with  engineering  leadership.  The  use  of  specially  chosen  metals 
assure  YOLIR  customers  years  of  positive,  accurate  temperature 
control  with  lowest  maintenance  cost  .  .  .  the  best  insurance  YOUR 
REPUTATION  can  have. 


Porformonco  Tostod”  for  Longor  Ufo 


of  Thermostatic  Controls 


lAWLER  AUTOMATIC  CONTROLS,  INC.  453  North  MacQuoslon  Porkway,  Mount  Vornon,  N.  Y. 
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B  &  G  Vniversal  Pumps  in  combi- 
HMtioH  healing  and  cooling  system, 

for 

noiseless 

operation 


B&G 

UNIVERSAL  PUMP 

designed  specifically  to 
operate  QUIETLY  in  hot 
water  heating  systems 


To  perform  satisfactorily  in  forced  hot  water  heating  systems,  a  centrifugal  pump  must 
have  more  than  mere  ability  to  meet  head  and  capacity  requirements.  Unless  quiet  operation 
is  a  built-in  feature,  the  pump  may  be  a  potential  source  of  trouble. 

B&G  Universal  Pumps  are  designed  and  built  to  meet  this  prime  requirement  of  forced 
hot  water  heating  systems.  Noise  has  been  engineered  out... you  have  to  touch  a  B  &  G 
Universal  to  tell  if  it' s  running! 

This  pump  is  available  in  a  complete  capacity  range  for  apartments,  institutions,  com¬ 
mercial  and  industrial  buildings.  For  smaller  installations,  the  B&G  Booster  offers  the 
same  qualifications  of  noiseless,  dependable  operation. 

Complete  data  is  given  in  the  B&G  Catalog  —send  for  your  copy. 


-mill 
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The  B&G  IJnivertal  Pump  can  be  serv¬ 
iced  without  breakinK  pipe  connections. 
Removal  of  a  few  bolts  permits  separa¬ 
tion  of  bearing  bracket  and  motor  from 
the  pump  head— making  all  parts  acces¬ 


sible.  Precision  manufacturing  methods 
assure  positive  accuracy  of  fit  and 
complete  interchange  of  parts  betweea 
pumps  of  the  same  size. 


COMPANY 

D«pl.  .pZ-4,  Morton  Orovo,  Illinois 
Canadian  Utenm:  S.  A.  Armarent,  Ltd.,  14OO  Of  Connor  Drim,  Wtu  ToronH 


Bella  Gossett 


BARBER 

COLMAN 


Barber-Colman  Company 


several  problems  faced  engineers  planning  a  year-round,  high 
velocity  air  conditioning  system  in  this  Morrison,  Illinois, 
building  after  it  was  purchased  by  General  Electric  Company. 
The  air  conditioning  system  with  all  ten  zone  reheat  coils  had 
to  he  installed  in  a  small  equipment  room.  Ducts  had  to  be 
l(x;ated  over  existing  sus|xrnded  ceilings,  without  interfering 
with  piping  already  in  place.  Efficient  distribution  at  low 
noise  level  was  the  final  objective — at  a  price  within  budget 
requirements.  A  trip  to  the  Barber-Colman  Laboratory  con¬ 
vinced  system  designers  that  Uni-Flo  Air  Valves  can  be  used 
at  branch  duct  talce-offs  to  deliver  low  velocity  air  to  branches 
from  high  velocity  trunk  ducts.  With  all  diffusers  on  each 
branch  served  by  one  air  valve,  and  using  a  minimum  of 
sound  attenuation  material,  costs  were  reduced  to  meet 
budget  figures. 

froitet  Emtinttri — BOOTH  BROTHERS  AND  COMPANY 


Engineered 
Air  Distribution 

How  high  velocity 
air  valves  solve  space 
and  cost  problems 


Tw«-tt*ry  bvIMliit  'n  Morrison,  Illinois,  ocquirad  by  Gonarol  Eloctric 

Compony.  Spoca  orsd  cost  problams  arising  from  yoor-round  air  condition¬ 
ing  of  on  axisting  building  wara  solvad  with  a  modarn  high  valocity  air 
distribution  systam,  using  Uni-Flo  Air  Volvas. 


Fawar  Air  Volvas  Aro  Raquirad,  Roducing  Costs,  bacousa  ona  Uni-Flo  High 
Valocity  Air  Volvo  con  ba  installad  at  a  low  valocity  branch  duct  taka-off 
from  a  high  valocity  trunk  duct  to  sarva  savaral  diffusars.  This  is  a  pior>aar 
odvantoga  of  tha  Uni-Flo  dasign. 


Vanturi-Flo  CaUint  DittHsarsharmonixawithrrK>darnofficadacor,contributa 
officiant  distribution  of  tho  conditiorsad  oir,  fraa  from  drofts  ar>d  disturbing 
rtoisa.  Eoch  diffusar  is  individually  od|ustobla  for  simplifiad  balancing  of 
tha  systam.  Plaosing  rasults  tastify  to  sound  anginaaring  of  tha  systam. 


A  Uni-Flo  Higli  Valocity  Control  Unit  is  combinad  with  o  Vanturi-Flo 
Coiling  Diffusar  orsd  moda  availoblo  os  a  "pockaga"  raody  to  ottoch  in 
locations  whara  it  is  dasirobla  or  nacassary  to  continua  high  valocity  to 
on  irsdividual  diffusar. 


BLAZING  THE  TRAIL  TO  BETTER  AIR  DISTRIBUTION 


F-659K.  You  may  obtain  your  copy  by  calling  our  nearby 
Field  Office,  or  by  writing  us. 


);■*  *1  First  with  comprehensive , 

I  .  A.  reliable,  high  velocity  data 

j:  ,  When  BarlH'r-Colman  introduced  the  Uni- 

'i  ..  Flo  Air  Valve,  results  of  laboratory  tests  on 

1:  high  velocity  performance  were  released  to 

the  air  conditioning  industry.  That  reliable 
data  enabled  system  designers  to  proceed  with  a  greater  number 
of  satisfactory  applications,  (.^mprehensive  performance  data 
and  design  information  for  engineers  are  available  in  bulletin 


Dapt.  T.  1102  Ro«k  Street,  ROCKFORD,  ILLINOIS,  U.  S.  A. 
FieM  OFFreet  in  principal  citiet 

Air  Distribution  Products  •  Automatic  Controls  •  Small  Motors 
Irxtustrial  Instruments  •  Aircroft  Controls  •  Ovardoors  ond  Oparotors 
Molded  Products  .  Metal  Cutting  Tools  •  Taxtita  Machinery 
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throttled  steam  is  a 


with  the 

500  BRINELL 

STAINLESS  STEEL 
ARMOR  SEAT 


will 

lower  costs 


Closely  regulated  steam  erodes  grooves  in  seating  units  and 
drastically  cuts  service  life  of  ordinary  valves. 

Jenkins  Plug  Type  Valves  have  been  engineered  in  every 
detail  for  maximum  wear  in  such  valve-killing  service.  The 
stainless  steel  Armor  Seat  defies  the  "vapor  drill",  and  Jenkins 
quality  throughout  gives  them  top  rating  for  wear-proof  and 
trouble-proof  perfomance. 

Make  you  own  test ...  in  your  toughest  steam  service  .  .  . 
or  anywhere  that  abrasion  or  erosion  causes  frequent  valve 
failure.  Compare,  part  for  part,  with  any  similar  valve.  You’ll 
find  that,  again,  Jenkins  extra  value  pays  off  in  longer  life 
and  lower  maintenance  cost. 


BY-PASS  LINES 
THROmiNG 
BLEED  LINES 
BLOWOFF 


DRAINS 


qny  close-control 
of  steam  —  and  for 
best  resistance 
to  abrasion 


Plug  and  seat  ring  are  Jenkins  JX500,  a  Stainless 
chromium  alloy  steel  made  to  Jenkins  high  strength 
specifications,  heat-treated  to  500  Brinell.  Seating  sur¬ 
faces  are  super-hard  and  mirror-smooth,  offer  highest 
resistance  to  galling,  cutting,  abrasion,  and  erosion. 
Wide,  steep,  30°  total  taper  permits  extremely  close 
regulation  of  flow  and  vapor-tight  closure. 

The  Stainless  steel  plug  is  securely  fastened  to  the 
spindle  with  a  bronze  locknut.  Spindle  is  aluminum 
bronze  with  a  tensile  strength  exceeding  70,000  lbs., 
—  has  high  corrosion  resisunce. 


SOLD  THROCCH 


3001b.  2001b.  1501b. 

GLOBE  and  ANGLE 

For  complete  information  call  your  Jenkins 
Distributor  —  ask  for  Form  202.  Or  write: 
Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 


AND  INDUSTRIAL 


DISTRIBUTORS 
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Only  Microlite  solves  thermal  insulation 
and  noise  reduction  problems 


"Here’s  why  all  the  insulation  in  the  Temtron  is 
Microlite,"  says  James  F.  Brownell,  Chief  En¬ 
gineer  of  the  Ultrasonic  Corporation’s  Air 
Conditioning  Division. 

"First  of  all,  Microlite  gives  us  the  high 
thermal  efficiency  we  need. 

"Secondly,  it  is  an  effective  sound  absorber.  The 
1-inch  thick  Microlite  used  in  the  evaporator  and 
blower  sections  of  the  Temtron  help  to  prevent 
transmission  of  compressor  and  blower  noises." 

To  build  "two  tons  of  refrigeration  with  the 
lowest  operating  cost  in  the  field,"  the  Temtron 
engineers  took  advantage  of  the  basic  economies 
resulting  firom  use  of  Microlite. 


Chief  Microlite  economy  is  the  fact  that  it 
can  be  handled  with  speed  and  sureness.  This 
results  from  its  flexibility  and  high  tensile 
strength.  Microlite  is  inherently  stronger  be¬ 
cause  its  glass  fibers  are  longer.  These  longer 
fibers  are  made  possible  by  L*0*F  Glass  Fibers’ 
exclusive  "Electronic-Extrusion”  process. 

Other  Microlite  advantages  are  its  light  weight; 
its  low  space  requirement;  the  fact  that  it  does 
not  support  fungus  growth  w  bacteria;  that  its 
inorganic  glass  fibers  are  non-oombustible;  that 
it  resists  settling,  is  fire-resistant  and  moisture- 
resistant;  its  resilience,  which  permits  compres¬ 
sion  packaging  saves  shipping  and  storage 
space. 


ntfCi  S«nd  for  IHorotwro  giving  fuH  informoSon  about  Mkrollg. 
Writ*  l-O'F  GIom  Pibort  Company,  Dopt.  63-85,  1810  Modbon 
Avonuo,  Tolodo  1,  OMo. 

L*0«F  GLASS  FIBIRS  COMPANY 

TOLEDO  1,  OHIO 

Makara  of  itlaaa  flhera  by  tlw 
•aduaivo  "Elactruaic-Katruaiua”  prooam 
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Type  “S”  Direct  Driven- 
Eight  Sizes,  6'/4"  to  1  3V2" 
Wheel  Diameter. 


UTILITY  TYPE  VENTILATING  SETS 

The  MASSACHUSSETTS  Line  of  Utility  Type  Ventilating  Sets  offers 
a  wide  selection  of  sizes,  belt  or  direct  driven,  adaptable  to  standard 
size  extremely  heavy  gauge  aluminum  shutters, 
with  or  without  motor  and  drive  covers,  any  rota¬ 
tion  or  discharge,  simplified  installation,  suitable 
exterior  finishes  for  extreme  conditions,  sturdy  con¬ 
struction,  complete  ratings  and  dimension  charts. 

OTHER  MASSACHUSETTS  LINE  PRODUCTS  . . 

*  Power  Roof  Ventilators 

*  Heavy  Duty  Blowers  (Forward 

Curve  or  Backward  Curve  Blades), 

*  Furnace  Fans 

*  Unit  Heaters 

*  Propeller  Fans 

*  Universal  Blowers 

*  Air  Conditioning  Units 


Series  MSV 
Design  3 
Belt  Driven 
30"  Wheel 
Diameter 


7^  BISHOP  &  BABCOCK  ^  ^ 
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AmerUtm-Siandard  oniiouiices 


the  new  Horizontal  Remotaire 


•  You  can  hang  Hori7X)ntal  Remotaire  Units  on  the 
ceiling — between  rooms,  in  closets,  above  false  ceil¬ 
ings.  Similar  to  the  famous  Remotaire  floor  models, 
these  compact  horizontal  units  heat,  cool,  Alter  and 
recirculate  all  the  room  air.  Three  models  solve  every 
installation  problem.  Four  sizes — 2(K),  3(K),  4(X)  and 
WK)  cfm  capacities — meet  every  room  need. 

Horizontal  Remotaires  are  only  K'/i”  to  1034 " 
high  .  .  .  require  minimum  headroom  for  reduced  in¬ 
stallation  costs.  These  units  are  equipped  with  ex¬ 
tended  winding  motors  for  low  current  consumption 
and  have  sealed-in  oil  supply  for  dependable  opera¬ 
tion  and  absolute  minimum  maintenance. 

Like  all  Remotaire  units,  this  new  model  operates 
with  heated  or  chilled  water  supplied  from  a  central 
plant  through  a  simple,  compact  piping  system.  The 
new  Horizontal  Remotaire  unit  can  readily  be  used 
in  new  construction  and  is  especially  suitable  for  re¬ 
modeling.  It  allows  you  to  install  the  unit  in  almost 
any  available  space,  and  often  permits  the  use  of  your 
original  piping  system. 

For  more  information  on  this  new  addition  to  the 
complete  line  of  American-Standard  Remotaire  Heat¬ 
ing-Cooling  Systems,  just  write  to  Plumbing  and  Heat¬ 
ing  Division,  American  Radiator  &  Standard  Sanitary 
Corporation,  P.  O.  Box  1226,  Pittsburgh  30,  Pa. 


Medal  HB  —  etpecially  (uit- 
able  for  cloMt  inttallatien. 


Medel  H— ideal  fer  ute  in 
kellwey. 


Mcdel  HR  —  be«t  to  ute  free- 
hanging  from  a  ceiling  .  .  .  cor 
be  concealed. 


/MERiCAN-cptattdaifd 


WATER  HEATING-COOLING  SYSTEMS 
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ne  ver  before 


a  pneumatic 
thermostat 
like  this! 


so  technically 
advanced 
m  every  way 
that  it  outmodes 
all  others! 


New  force-balance 
principle,  new  low-mass 
sensing  dement, 
new  design  make  it 
the  fastest  responding, 
most  accurate, 
best  looking 
pneumatic  thermostat 
on  the  market ! 


The  first  completely  new 


pneumatic  thermostat  since  the 


trend  to  contemporary  design 


in  modern  architecture  i 


ACTUAL  SIZE 


SO  beautiful! 


Modern  Round  Styling 
Complements 

|»  -iiiwin-w  ■  . 

Contemporary  Interiors 


A  refreHhiniz  departure 
from  previouH  pneumatic 
thermoRtat  deaign  givea 
the  Pneumatic  Round 
ptsMing  atyle  featurea  to 
enhance  the  aimplicity  of 
the  modern  commercial 
building.  Deaigned  in  the 
■tudioa  of  Henry  Dreyfuaa, 
world-famoua  induatrial 
designer,  this  graceful 
thermostat  waa  made  for 
today's  functional  interior. 
And  its  bronze-colored 
metal  cover  may  be 
lifted  off  and  painted  to 
blend  in  with  the  color 
of  the  walla  or  furniahinga. 


HONEYWELL  Pneumatic  Round 


SO  ingenious  in  concept!  so  marvelously  sensitive! 


Force-balance  Principle 

Gives  Precise  Modulation 

liy  making  new  use  of  the  force-balance  principle  — 
used  in  the  finest,  most  accurate  industrial  instru¬ 
ments — the  Pneumatic  Round  provides  an  automatic 
self-check  on  each  change  in  control  signal.  Through 
a  special  signal  feedback  arrangement,  it  creates  a 
snubber  action  which  stabilizes  the  operation  of  the 
valves  and  dampers  and  makes  possible  the  use  of  a 
low-mass,  fast-acting  sensing  element.  This  results  in 
smooth,  accurate  system  response. 


Low-mass  Sensing  Element 

Makes  for  Fastest  Response 

I'he  Honeywell  Pneumatic  Hound  is  the  fastest 
responding  pneumatic’  thermostat  on  the  market.  The 
unique  force-balance  principle  allows  the  use  of  a  low- 
mass  bimetal  element.  'Phis  makes  the  Hound  so 
sensitive  that  it  responds  almost  instantly  to  changes 
in  room  temperature.  This  sharply  reduces  the  lag  in 
the  air  conditioning  system  response  by  providing  for 
more  exact  modulation  of  the  system  as  changes  in 
demand  occur. 


SO  mechanically  superior  in  every  detail! 

Numerous  Engineering  Improvements 
Facilitate  Easy  Installation  and  Maintenance 


SO  easy  to  use! 

Direct -action  Dial 
Simplifies  Operation 


Setting,  reading  and  checking  of  performance  are 
simplified  by  one  easy-to-read  scale  that  serves  both 
the  thermometer  and  the  thermostat  setting  indicators. 

Adjustable  stops  inside  the  thermostat  let  your  client 
limit  the  temperature  range.  Or,  he  can  lock  the 
desired  temperature  setting  in  place.  This  feature  is 
most  attractive  to  hospitals  and  schools  where  limited 
authority  in  dictating  temperature  conditions  may  be 
advantageous. 


1  Two  new  flexible  plastic  tubes  plug 
into  main  and  branch  air  lines  for  sim¬ 
ple  connection.  Internal  springs  pre¬ 
vent  them  from  crimping  or  collapsing. 

2  Calibration  is  accomplished  quickly 
by  turning  a  screw  with  an  ordinary 
screwdriver. 

3  A  readily  accessible  throttling  nut 
aids  adjustment  of  the  throttling  range. 

4  Branch  line  air  pressure  is  easily 
tested  by  inserting  a  plug-in  type  air 
gauge  directly  into  the  gauge  adapter. 


5  Ij<M>sening  two  screws  instantly  |)er- 
mits  removal  of  the  cover. 

6  Tight  filter  kee(>s  air  clean  —  is  easily 
replaced  if  necessary. 

7  Thermostat  is  simply  constructed 
with  fewer  number  of  parts. 

8  Fittings  for  either  flush  or  surfaie 
mounting  are  provided  with  each  ther¬ 
mostat.  For  modernization  work  a 
special  adapter  plate  neatly  covers  hole 
left  in  wall  by  old  thermostat. 


SO  very  practical 
in  design! 


Rugged  Construction  Assures 
More-Then -Adequate  Protection 


A  durable  metal  cover  lo<’ks  to  the  Pneumatic  Hound 
to  guard  it  against  shock  or  tampering.  Other  working 
parts  are  protected  in  the  base.  A  grille,  completely 
encircling  the  thermostat,  protects  inner  parts  yet 
allows  free  flow  of  air  so  that  room  temperature  is 
accurately  measured. 


has  application  features  that  surpass 
all  previous  pneumatic  thermostats! 


IN  SCHOOLS  . . . 

the  simple  dial  setting  and  easy 
reading  of  the  Pneumatic  Round 
aid  teachers  in  matching  classroom 
temperaturfis  with  student  activity. 
This  makes  for  more  take-home 
learning. 


IN  HOTELS  AND  MOTELS 

guests  are  sure  to  enjoy  their  stay 
because  a  thermostat  controls  the 
temperature  in  every  room.  Yet, 
there’ll  be  no  danger  of  tampering 
because  the  cover  locks  on.  And 
adjustable  setting  screws  allow  your 
client  to  limit  the  temperature  range. 


in  every  room ...  in  every  type  of  commercial  building . . . 
wherever  your  plans  call  for  the  latest  and 
finest  in  temperature  control  equipment . . . 


THE  HONEYWELL 


IN  HOSPITALS  .  .  . 


IN  APARTMENTS  .  .  . 

painted  to  harmonize  with  the  decor 
of  the  room,  the  Pneumatic  Round 
brings  residential  luxury  to  every 
tenant.  Kasy  adjustment  and  ac¬ 
curate  performance  provide  health¬ 
ful,  comfortable  temperatures. 


IN  INDUSTRIES  .  .  . 

the  outstanding  performance  of  the 
Pneumatic  Round  assures  constant 
temperatures  throughout  the  plant. 
And  people  working  in  the  proper 
temperature  can’t  help  but  produce 
more  efficiently. 


IN  OFFICES  .  .  . 

the  precise  temperatures  maintained 
by  the  Pneumatic  Round  promote 
increased  office  efficiency.  With 
comfortable  offices  in  the  momin|{ 
and  an  automatically  controlled  cli¬ 
mate  all  day  long,  occupants  think 
and  work  most  productively. 


nurses  need  not  use  room  lighting 
or  flashlights  to  check  temperature 
settings  —  Luminous  “Nite-fllow- 
ing”  Dials  are  clearly  visible  in  total 
darkness,  ('over  available  in  satin 
chrome  finish  if  desired. 


For  further  information, 
call  your  local  Honeywell  office. 
Or  write  to  Minneapolis- 
Honeywell  Regulator  Company, 
Minneapolis  8,  Minnesota 


Honeywell  0 


MINNEAfOLIS  e.  MINNESOTA  *  TORONTO  17.  ONTARIO 
1 12  offices  across  the  nation 


Cleaver  4<<  Brooks 


Cleaver -Brooks  pioneers  big  steam 

tapatity  in  small  spare 


This  veteran  20-hp  heating  boiler  —  built  by  Cleaver- Brooks 
and  installed  in  1931  —  is  still  in  daily  use.  It  is  proof  of 
the  de|)endable  service  you  can  exp^  from  Cleaver-Brooks’ 
famed  four-pass,  self-containefi  boiler  construction  for  any 
heating  or  processing  need. 


Originators  of  the  self-rontained  boiler 
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^  All  main  burner  components 
are  completely  integrated  for 
outomatic  operation. 


^  More  boiler  capacity  in  lets 
space  through  elimination  of 
extended  burner  assembly 
platform. 


The  "CB”  is  the  most  easily  maintained  package  boiler  on  the  market. 
Romovol  of  only  nin*  boll*  (on  lh«  lorgod  tisoi)  opsnt  hingod  door*  for  foil 
intpaclion,  cleaning  or  lorvico.  Thii  convonianca  hot  aornad  widatpraod  proiia 
of  iniuronca  firm*. 


^  Guaranteed  80%  efficiency  — 
Four  pass  construction.  5  sq.  ft. 
of  heating  surface  per  bhp. 


^  1 1  sixes  —  79  models  —  1 5  to 
1 50  hp,  (steam  or  hot  water) 
for  oil,  gas  or  combination  oil/ 
gas  use.  Other  models  avail¬ 
able  through  600  hp. 


^  Complete  (Boiler-Burner)  unit 
approval  by  Underwriters  Lab¬ 
oratories  —  conforms  to  ASME 
codes.  Factory  tested  before 
shipment. 


Boiler  users  will  quickly  appreciate  the  surprisingly  silent 
operation  of  the  new  forced-draft  "C'B”  —  with  the  fan 
mounted  inside  the  front  hinged  door.  IDesign  avoids  u.se  of 
thin  sheet  metal  housings  and  usual  "chattering”  and  vibration. 


Even  greater  combustion  efficiency  is  yours  with  the  new 
“CB”  air-atomizing  burner,  with  inte*gral  air  compresseir.  All 
burner  compements  are  confim^d  to  the  front  h<‘ad  and  the  con¬ 
trol  panel  is  at  operator  eye  level. 


For  complete  facts  on  th<‘  boiler  that’s  ahead  in  design,  per¬ 
formance  and  ec'onomy,  write;  Cleaver-Brooks  Company,  E)ept. 
J,  315  E.  Keefe  ^ve.,  Milwaukee  12,  Wi.s.,  U.S.A.  Cable  Ad¬ 
dress:  CLEBRO  —  Milwaukee  —  All  Cfxit*. 


Writ*  for  copy  of  fotoit  “CB" 
Boiler  Bulletin  towering  your  %ite 
requiremenlt  —  cenfolni  tpeci- 
licotion  data  to  help  you  plan. 


Cleaver-Brooks 
is  first  again 
with  the 


I 


I 


TYPE  F— Shown  hefe, 
ii  t  deluxe  floor  convec¬ 
tor  with  curved  outlet 
grill  and  visible  damper. 


NOW  public,  commercial  and  institutional  buildings  — 
old  or  new —  can  be  equipped  with  beautifully  styled, 
eflicient,  quality-built  Modine  Convectors.  There's  a  model 
to  meet  every  requirement— 30  types,  8000  sizes. 

And  each  model  .  .  .  regardless  of  its  price  bracket  .  .  . 
is  craftsman-built  in  every  detail . . .  the  reason  why  Modine 
has  been  a  leader  in  convector  design  and  fabrication  for 
more  than  a  quarter  of  a  century. 

Before  you  specify  or  buy  4onveaors,  be  sure  you  have 
the  Modine  story.  See  the  Modine  representative  listed  in 
your  classified  phone  book  or  write  for  Catalog  255— 
Modine  Mfg.  Co.,  1511  DeKoven  Ave.,  Racine,  Wis. 
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Special 

Qualities 

for  all  sheet  metal  work.;; 


WEIRTON 

GALVANIXED 


%: 


f 

J 


Whether  it’s  complicated  work  for  a 
special  purpose  or  an  everyday  duct 
job,  there’s  a  Weirton  galvanized  steel 
to  help  you  do  it  quicker— and  better. 
Weirton’s  close  control  of  quality 
through  every  step  of  the  production 
process  is  carefully  planned— and 
faithfully  executed— to  assure  a  tight 
coat  that  forms  readily,  looks  better, 
and  resists  both  peeling  and  flaking. 

So  when  the  job  calls  for  galvanized 
steel,  call  Weirton  and  be  sure.  Let 
their  experience  serve  you  and  your 
customers— to  your  profit. 


WEIRTON  STEEL  COMPANY 
Weirton,  Wost  Virginia 


o  divition  of 


How  to  Select  on  Economical 
Temperature  Regulator 


Pint  of  all,  what  does  economy  mean 
whae  temperature  regulators  are  con¬ 
cerned?  In  some  industries  it  means 
improvement  of  product  or  reduction 
of  spoilage  throuj^  closer  control  of 
process  temperatures.  In  others,  it 
means  the  paring  down  of  operating  ex¬ 
pense.  The  price  of  the  re^lator  itself 
u  a  relativdy  small  factor. 

Today’s  buyers  are  shopping  for: 

1.  Accuracy  of  control  —  not  only 
when  the  regulator  is  new,  but 
throughout  its  service  Ufe 

2.  Dependability  —  to  prevent  loss 
of  production  time 

y  Minimum  installation  and  main¬ 
tenance  cost 

Here  are  a  few  tips  on  what  to  look  for 
i^en  you’re  installing  a  new  or  replac¬ 
ing  an  old  temperature  regulator  — 

F«ckl*M  construction  . .  .  and  for  this 
reason:  A  diaphragm  operatcd^packlcss 
regulator  minimizes  friction.  InCTe  are 
no  closely  fitted  parts  to  stick  or  bind 


because  of  uneven  expansion  or  collec¬ 
tion  of  foreign  matter.  Also,  there’s  less 
maintenance,  since  no  repacking  is  ever 
required. 

A  •uorantoo  oaolnst  wiro  SImwIno 

of  the  seats  and  discs.  Insist  on  it.  'This 
guarantee  in  combination  with  single 
seat  desi^  assures  you  of  tight  shutoff; 
you  avoid  expensive  steam  losses  as 
well  as  loss  of  product  in  a  process 
application. 

•tockI  control  rongo.  In  a  standard 
regulator  you  should  expect  a  control 
range  of  lOO  F.  And  make  sure  the  unit 
you  select  has  a  vapor  tension  thermo¬ 
stat  that  can  take  over-temperatures  of 
at  least  loo  F. 

lo«y  molntononco.  Why  ask  for  grief? 
Your  temperature  regulator  should  be 
basically  simple  in  design  so  that  it  can 
be  serviced  by  average  plant  personnel. 
All  parts  should  be  readily  accessible 
for  testing  and  cleaning. 

Dovblo  duty.  There’s  no  point  in  buy¬ 


ing  a  separate  pressure  regulator  when 
you  can  select  a  temperature  regulator 
that  combines  both  temperature  and 
pressure  control  within  the  same  unit. 

SuH-opuroting.  Make  sure  you  get  a 
regulator  that  operates  on  its  own  initial 
pressure. 'By  doing  so,  you  avoid  the 
purchasing  and  maintenance  of  an  air 
compressor  plus  air  piping,  and  you’re 
sure  of  uninterrupted  operation  during 
electric  power  failures. 

•  •  •  • 

All  of  these  points  are  important  to  you 
when  it  comes  to  selecting  an  econom¬ 
ical  temperature  regulator.  Perhaps  you 
didn’t  realize  you  could  expect  so  much. 
And  perhaps  you  didn’t  realize  that 
Spence  Temperature  Regulators  offer 
all  these  features  and  more.  May  we 
send  you  our  Bulletin  T  500  containing 
further  details?  •I  isa 

SPENCE  ENGINEERING  COMPANY,  INC. 
Walden,  New  York 


40 


AUGUST,  1955,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Packagtd  Doubla-Flow  Aquitowtr 


The  Marley  Company 

Kansas  City ,  Missouri 


DOUBLE-FLOW  AQUATOWERS  are  supplied  with  either  asbestos  cement  board  or 
steel  casings  for  job  erection.  Steel  cased  PACKAGED  DOUBLE-FLOW  AQUATOWERS 
(60,  80  or  100  tons  capacity)  are  shipped  in  three  sub-assemblies  that  reduce  construction 
time  from  days  to  hours. 

*Trad«fn«fk 


DOUBLE-FLOW  AQUATOWERS  have  a  proud  heri¬ 
tage:  they  are  the  only  cooling  towers  in  the  intermediate 
capacity  field  backed  by  years  of  selective  development.  Be¬ 
hind  them  stand  Marley  engineering  and  design  ability  and  the 
Marley  Double-Flow  patents,  without  which  no  cross-flow  tower  can 
deliver  full  performance  from  every  cubic  foot  of  structure. 


These  towers  are  thoroughbreds  in  every  characteristic.  Every  element  is 
designed,  manufactured  and  guaranteed  by  Marley.  Included  are  the  sturdy 
structure,  high-performance  filling  and  drift  eliminators,  and  all  mechanical 
equipment — fans  and  drive  units.  All  parts  are  service-proved  in  thousands  of 
units  now  in  completely  satisfactory  operation  the  country  over. 
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N*u>  Thtrmo  Vtctor  painltd  to  simulate  wood  paneling  in  office  of  Mathias  Klein,  President,  Mathias  Klein  &  Sons,  Chicago,  HI. 

Architect;  Wright,  Martin  &  Assoc.,  Wilmette,  HI.  Heating  Contractor:  Fettes,  Love  &  Siehen,  Chicago 


From  radiator  traps 
to  fully  engineered  systems 
you  can  DEPEND  ON  DUNHAM  for 
everything  you  need  in  heating 


Dunham  Vacuum  Haaling 

Pumgc.  Single  and  Duplex 
models.  No  close  clearxnce  pans. 
Only  one  moving  element. 


Dunham  Radiator  Valvaa. 

Complete  line  of  radiator 
valves,  traps  and  other  spe¬ 
cialties  for  steam  heating. 
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radiation  jobs...Dunham  Thermo  Vedor 


—with  a  tailored,  trim  look 

New  Dunham  Thermo  Vector  looks  good  ANYWHERE!  Its 
smooth,  unbroken  horizontal  lines  blend  beautifully  in  any  office 
or  commercial  building  . . .  and  Thermo  Vector  is  sturdy  enough 
to  stand  up  for  years  and  still  look  good  in  any  industrial  or 
institutional  installation. 

—with  "built-in*’  versatility 

New  Dunham  Thermo  Vector  is  used  flush  mounted  along  the 
walls  .  .  .  one,  two  or  three  tiers  high  .  .  .  with  steam  or  hot 
water  . . .  steel  or  nonferrous  elements.  Use  with  full  back  or 
just  use  “hanging  strip.”  Front  outlet  grille  eliminates  wall 
smudging— lets  you  install  Thermo  Vector  ANYWHERE. 

— with  cost-cutting  ease  of  installation 

To  install  Dunham  Thermo  Vector,  all  you  do  is  position  the 
back  or  “hanging  strip”  on  wall.  Attach  element  support  to  it 
and  hang  elements.  Mount  one-piece  cabinet . . .  then  accessories 
which  conceal  elements  and  piping  for  the  “finishing  touches.” 
Fronts,  backs  and  lever-operated  damper  easily  cut  on  the  job. 

For  further  information,  write  for  Bulletin  ACHV-8,  C  A.  Dunham 
Company,  400  W.  Madison  St.,  Chicago  6,  Ill. 


DUnHfl 


THERMO  VECTOR  RAOIATION 

TRAOe-MARK 

RADIATION  •  CONTROLS  •  UNIT  HEATERS  •  PUMPS  •  SPECIALTIES 

Qualiit^  Tbut  Oue^ 

C.  A.  DUNHAM  COMPANY  •  CHICAGO  •  TORONTO  •  LONDON 


Dunham  Radiation.  Full  rtnge 
of  sizes  and  types  of  convectors, 
baseboard  and  6nned  tube  radi- 


Dunham  Unit  Haotora.  Line  in- 
eludes  heating .  cooling  uniti. 
vertical,  horizontal  discharge  and 
large  blower  unit  heaters. 


Dunham  Grculotora.  Heart  of 
Dunham’s  complete  hot  water 
line.  Single-spring  motor  cou¬ 
pling.  Brand-name  motor. 


Dunham  Varl>Vac*.  Precision 
temperature  control  system  uses 
continuous-flow  "cool"  steam, 
cuts  fuel  costs  up  to  401t. 
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AND  HERE  TOMORROW.  TOO! 


the  permanent  installation  is 

DURIRON  ACID  RESISTING  DRAIN  PIPE 


Duriron  is  a  high  silicon  iron  alloy  with  a  very  high  resistance  to 
corrosion,  abrasion  and  erosion.  This  resistance  is  present  throughout 
the  entire  pipe  wall. 

Installed  by  ordinary  plumbing  methods,  Duriron  can  be  counted  on 
to  outlast  the  building,  in  most  cases.  Obviously,  replacement  and 

building  repairs  are  virtually  eliminated.  Bulletin  PF/4  lists  complete 
details  and  standard  fittings.  Insist  on  Duriron. 


A  PARTIAL  LIST  OF  RECENT 
DURIRON  INSTALLATIONS 

Rotwcll  Park  Memorial  Instituto,  Buffalo,  N.  Y. 
Univoroity  of  Toxat  Medical  Center,  Galveston,  Tex. 
Derrance  Laboratory,  M.I.T.,  Cambridge,  Mass. 
Tippecanoe  Laboratories, 

Eli  Lilly  and  Company,  Lafayette,  Ind. 


THE  DURIRON  COMPANY,  INC 

DAYTON,  OHIO 
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IbmUN  VENIING  VAISES 

FOR  EVERY  STEAM  and  HOT  WATER  SYSTEM 


N«  180 
185  e«  I  Bti 
MOFF/VyAN 
SUPFIY 
VALVt 

/ 


\ 


N?  IB, 
41,4J,45. 

7IA,  7IB,  I  . 
o*  7IC,  I 
VENT  I 

valve  I 


% 

N»  180  B  OR  I85B 


It  I 

I  •  1 


I' 

i 


Have  these  volves  in  your  stock  for  the  early  replacement  |obs 


CHECK 

Vt)UR 

STOCK 


For  eiiher  one-pipe  or  two-pipe  steam,  hot  water,  residential  or  industrial  heating— Holfman 
assures  you  the  correct  Vent  Valve  for  each  specific  requirement.  Radiator  Valves  all  feature  the 
hinged  drainage  tongue.  For  the  hard-to-balance  radiators,  the  Hoffman  line  includes  adjust- 
able-port  valves,  available  for  vacuum  and  non-vacuum  systems.  It  is  not  too  early  to  order 
adequate  stocks  of  main  and  radiator  vent  valves  for  modernizing  jobs.  Call  your  wholesaler. 


HOFFMAN  SPECIALTY  MFG.  CORP.  •  1700  West  10th  Street,  indionapolit  7,  Indiana 

Mokpfi  of  Volvos.  Tropt.  Hot  Wotvr  Hdoting  Vocowm  and  Condontatton  Pumpi  So^d  by  Laodmg  Whoiotoloft  of  Hpoting  ond  Numbing  fqvipm«nt 
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TRIUMPH— NORTHLAND  SHOPPING  CENTER 


Ankifcl  VKtv  0  Orw«n,  Atiocioiad  Afchit0cH 
Oflrf  f  A0WMr«,  liK  ,  Gfmol  Coniroctor;  Beyoni 
ond  DttwHtr  Co  I  Conuthing  Ingmotr 
H  t  BofUf  OA^  AMocwfM,  Ik  « 

MKhoKcal  Contwcior 
O000I4  Milltr  Company 


I  L.  Hudyan  Company  tPaomhnad  Para 
MrvM  at  Ik*  heal  poinl  ol  Northland  Canlar 


Low  Contour  Ixhauctoro  moot  functional  and  aoothotic  domando... 
provido  froth  air  for  comfort— blond  with  building  dotign  concopt. 

A  hirndini;  of  aeathetir*  and  functional  pcrfftrmancc  plna  accent  on 
riiittomcr  comfort .  .  .  that  ia  a  <|nicL  dcacription  of  Northlanti  (Center, 
anbiirban  Detroit. 

Take  ventilation.  There  waa  need  for  efficient  movement  of  air  .  .  . 
carrying  off  heat  from  range# — prewtea — dryera — the  freah'ning  of 
toilet  areaa.  That  waa  tiie  functional  aaftect.  But  ventilatora  iiatl  to 
blend  with  the  architectural  concept,  holding  an  uninterrupted  aweep 
to  riMtf  linea.  On  all  count#  Jenn>Air  Kahaiiatera  met  the  teat: 

True  low  contmir  deaign  that  hoga  the  roof,  complementing 
the  modern  arciiitectiiral  motif; 

Kfficient  noiaeleaa  o|>eratinn  with  foil  hall  liearing  greaae 
packed  motor  guaranteed  fm  10  yeara  uninterrupted  aervice; 
Ka#y  inatallation — boltc^l  directly  to  the  r<M>f — no  lonvreit 
or  iinaightly  |>enthonae  neceaaary; 

Made  of  ageleaa  aluminum— built  to  oiitlaat  any  atructure. 
On  your  next  building  pr«>ject  conault  Jenn-Air  Ventilating  Specialiat# 
in  the  pre>planning  atage. 


Hvrv  it  a  typiral  installation  0/  tiro  Loir  C.ontour 
Jenn-Air  Lxhautters  on  the  roof  of  J.  L.  Huilton 
I'm.  Store  in  .\orthland  ('.enter.  The  Ijarge  Unit 
Model  l(il-(^K  it  ronnertiil  to  fire  rnnonies  mer 
steam  pretsi't.  The  small  T.xhauster,  .\loilel  90* 
CK,  rtirriet  aiiay  heat  from  dryers. 


JINN-AIR  MOOIKTS  COHMNT,  INC 


Architects  &  Builders  Building  •  Indianapolis  4,  Indiana 
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Compotif. 

Addnii.. 


Mr.  Strut  cuts  pipe  racking  costs 
four  ways  with  UNISTRUT  framing 


Free  Catalog! 

S.nd  today  for  your  frM  copy  of  th.  /S-pag. 
catalog  No.  700.  Show*  countl.ts  oxam* 
plot  of  how  to  rack,  fram.,  tucpond  and 
support  all  kinds  of  m.chanical  ond  .loC' 
trical  Mfuipmont. 

U.  S.  PoUml  NumSpri 

232798''  2341908  2929813  2343630 

2363382  2696139  2380379  2403631 

Other  peicntt  pendinx 


UNiSTRUT  PRODUCTS  COMPANY 
1013  W.  Washington  Blvd. 

Chicago  7,  Illinois 

rieoM  o64iaa'la)i  itemi  checked  helewi 

□  Ce'eto.  No.  700  □  UNISTIUT  tomple 

Nome . 


Dept.  V-S 


I  ne;bKys  i  ne  uimiT 

—  when  you  build  with  UNISTRUTS) 


Over  20  tuns  of  piping  is  suspended 
from  the  ceiling  of  this  sewage  treat¬ 
ment  plant  by  UNISTRUT  concrete 
inserts  and  pipe  hangers.  The  ease  of 
installation,  Hexibility  and  complete 
selection  of  standard  fittings  avail¬ 
able  with  this  system  will  save  you 
money  on  every  |ob. 


Here  you  see  water, 
gas,  and  air  lines 
racked  on  UNISTRUT 
stanchions.  Concrete 
inserts  in  wall  and  ceil¬ 
ing  have  a  continuous 
slot  with  a  sliding  nut 
so  fittings  can  be  bolted 
at  any  point.  Com¬ 
pletely  adjustable, 
UNISTRUT  framing 
assures  exact  pitch  and 
permits  changes  or  ad¬ 
ditions  at  any  time. 


In  this  service  tunnel 
for  a  hospital,  notice 
the  welders  welding 
lengths  of  pipe  together 
which  are  laid  on  the 
UNISTRUT  stan¬ 
chions.  The  pipes  are 
lined  perfectly  and  the 
welder  can  do  the  job 
without  any  lost  mo¬ 
tion  in  trying  to  keep 
the  pipe  ends  together. 


Cut  the  channel  to  length,  insert  the 
special  spring-held  nut  and  fasten 
the  fitting  —  that’s  all  it  takes  to 
build  with  UNISTRUT  framing. 
UNISTRUT  framing  reduces  in¬ 
stallation  and  engineering  costs,  and 
you  can  use  it  over  and  over  with 
complete  salvage. 


UNISTRUT  channels,  concrete  in¬ 
serts,  pipe  rollers,  hangers  and  clamps 
support  all  service  lines  in  one  neat 
installation  in  this  tunnel  for  a  pub¬ 
lic  service  company.  No  welding, 
drilling  or  special  tools  were  needed! 
You'll  save  much  time  and  engineer¬ 
ing  with  this  simple,  holt-together 
framing  system. 


m  coMBiTioHm  urns 


A  •Jnfi*  unit  ruplocM  tuvuroil  Bush  'MZ'  Mwitixon* 
Units  pruvidu  simultonuous  air  cenditianinp  of  sopo- 
roto  roonw  or  sonos  ot  ony  dosirod  tomporatwro  .  .  . 
medio  possiMo  IndMduallfd  conditioning  of  such  aroos. 

Stoody  tomporoturo  control  possiblo  with  Bush  'MZ' 
Units  is  ospociully  odvontogoous  whoro  tho  problom  of 
Buctuoting  cooling  and  hooting  loads  oxists  .  .  .  whoro 
sun  load  and  occupancy  vory. 

Contractors,  orchHocts  ond  consulting  onginoors  wol- 
como  tho  doon-linod  compactnoss  of  thoso  units  ...  tho 
soctionoUiod  construction  which  pormits  oosy  handling 
and  installation. 

Copocitios  rongo  from  2,5B0  to  24,000  C.F.M. 


Boovosf  BuIMn  ^HOS  contaimlHg  compt0t0  information. 


BUSH  HAHUFMmHB  Cmm  •  Oat  Hartford  10  Com. 
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honor  award  building 


ArcKifcct:  PACE  Astociaiei 


0«naral  Controctar;  Evans  6c  Taylor 


Machonical  Cantractar:  Bollinger  6c  Samea 


O  NE  of  the  five  First  Honor  Awards  in  the  American  Institute  of  Architeas’  7th  Annual 
Competition  for  Outstanding  American  Architt'cturc  gtx.'S  this  year  to  the  office  building  of 
the  General  Telephone  Company  of  the  Southwest,  San  Angelo,  Texas. 

Fittingly,  the  job  of  distributirrg  air  throughout  the  building  has  bc-en  entrusted  to 
Kno-Draft  Adjustable  Air  Diffusers. 

In  Kno-Draft  you  have  true  functional  beauty — clean,  simple 
lines  in  spun  aluminum,  handsome  in  its  own  right  or  when  painted 
to  blend  into  the  ceiling — combined  with  a  high  diffusion  effi¬ 
ciency  that  means  ideal  comfort. 

And  with  Kno-Draft,  the  volume  and  pattern  of  air  flow  can  be 
accurately  adjusted  after  installation  —  assuring  uniform  tempera¬ 
ture  without  drafts  throughout  the  area  and  saving  a  lot  of  prelimi¬ 
nary  slide-rule  figuring. 

There  are  round,  square  and  slot-type  Kno-Draft  Air  Diffusers 
to  mc-et  all  architectural  requirements.  For  complete  specifications, 
send  for  the  Kno-Draft  Data  fkx)k.  Q)nnor  Engineering  Corpora¬ 
tion,  Dept.  1-8^  Danbury,  Connecticut. 


i 


CONNOR 


imo*  draft 

adjustable  air  difFussrs 


«> 
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Stocked  for  fast  service  to  you! 


^  L' ' '  '\x% 


kW 

-'S 


■A 


\ 


7  Points  of 
uniform  goodness  in 
YOUNGSTOWN  PIPE 


uniform  ductility 
uniform  length* 
uniform  threading 
uniform  weldability 
uniform  wall  thlckneM  and  ■Ize 
uniform  itrength  and  toughneM 
uniform  roundnem  and 
■tralghtncM 


•Your  nearby  Youngstown  Dis¬ 
tributor  carries  a  complete  stock  of 
good  steel  pipe,  and  he’ll  deliver  your 
order  quickly.  That’s  an  important 
help  for  you.  It  saves  you  time  de¬ 
lays  on  jobs  and  the  expense  of  carry¬ 
ing  costly,  excess  inventory.  For  all 
your  steel  pipe  needs,  call  your 
Youngstown  Distributor. 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY  . s,.„ 

(•(Mieral  Offices:  Youngstown,  Ohio  -  District  Sales  Offices  in  Principal  Cities 

NlKIf  I'l.ATOS  STANOAKD  PI|-».  I. INK  PieK  -  OIL  COl'NTRY  TL'HL'LAR  GOODS  -  CONDLIT 
AM>  I  MI  MK  IIANU  AI.  TI  HINi;  -  C  OLD  IIMSHLD  BARS  -  MOT  ROLLLD  BARS  ■  BAR  SHAPES  ■  WIRt:  - 
MOI  ROILED  RODS  COKE  TIN  PLATE  H.ECTROLE  TIC'  TIN  PLATE  -  RAII.ROAD  TRACK  SPIKES 
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SKIDMORE  CORPORATION  •  ST.  JOSEPH,  MICHIGAN 


WrK«  Ur  trIMIri  M 
€•■#•€#  #*•  RMrca# 
tkUmmn  rcprctcii#** 
tlv0  t0r  e0mpl0f0 
gl000rl0§  d0t0. 

use  of  steam  in  processing  plants.  Designed  for 

high  pressure  service — unit  is  completely  assem-  SkidmOf  hat  b^an  Synonymout  wifh  Qualify 

bled  and  mounted  on  either  steel  or  cast  iron 

base — pre-tested  and  ready  for  immediate  ship-  and  Englnunrlng  Laadurshlp,  Slncu  1921, 
ment. 

SEND  fOM  tULLiTIM  NO.  17 
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Fiberglas  sets  world’s 
“elbow-bending”  record ! 


THIS  COMPUTE  ELBOW  COVERING 
FABRICATEO  IN  ONLY  29  SECONDS! 

Simple  pie  cuts  with  an  ordinary  knife 
produce  perfectly  fitting  segments.  No 
hacking ...  no  sawing! 


Ym«  for  speedy  handling  and  fabrication  on  the  job— not 
only  elbows  but  straightaway  runs  and  odd-shaped  equip¬ 
ment,  fittings  and  ducts— Fiberglas*  Insulations  recognize 


Fiberglas  PF  Panels  for  equipment  and  ducts  pinsess  the 
same  workability  as  the  Pipe  Covering  illustrated  at  top  of  page. 


no  equal!  Such  performance  is  possible  because  Fiberglas 
is  light,  rigid,  non-crumbling,  so  easy  to  cut.  What  a  time- 
and-labor  saver!  Moreover,  it's  moisture-resistant  and 
dimensionally  stable  . . .  combines  sound  absorption  with 
thermal  efficiency.  Want  to  test  its  workability  for  your¬ 
self?  Just  write,  Owens-Coming  Fiberglas  Corporation, 
l>cpt.  41-H.  Toledo  1,  Ohio. 

For  High  Tomporaturts— KAYLO*,  King  of  High 
Temperature  Insulations.  A  faultless  performer  up 
to  1200°  F.  Distributed  by  Owens-Corning  Fiber¬ 
glas  Corporation, 

Technical  data  will  he  found  In  Sweet's  File,  Chemical 
Enf’lneerlni'  Catalog  and  Refinery  Catalog. 


()  W  I-  \  S  (OK  N  I  N  <  ■ 

1  I  Hi:R(iLAS 


PT.  M.  IU«.  (haano-ComWic  l^lbaraia*  < 'ooontlofi 

la  by  kayto  Ulv.,  thaana-llllnnla  Uiaaa  C«..  1m. 
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♦QUESTION-MARK  FITTINGS 

Who  IS  manufacturer? 

How  about  his  reputation'' 

What  IS  his  experience’ 

Does  he  give  service? 

Does  he  offer  complete  line’ 

Is  stock  available  nearby’ 

Do  fittings  meet  U.  S.  standards? 

Are  dimensions  accurate’ 

Is  circularity  true  ’ 

Equal  to  strength  of  pipe? 

Are  Sittings  permanently  marked 
with  manufacturer’s  trademark 
and  material  designation? 

YOU  RUN  THESE  RISKS 

WITH  THESE  UNKNOWN  f*RODUCTS: 

Failure  in  service . .  work  stoppage . . .  waste. 
Impaired  efficiency  due  to  improper  design 
Non-uniformity,  .  .wastes  manhours. 

Poor  availability. . .  costly  in  emergencies. 
Short-line  supply. . .  handicaps  selection 
Lack  of  service  or  responsibility. 

Lack  of  engineering  help  on  piping  problems 
Lack  of  cost-cutting  advancements 


j  in  the  intereii*  ojj 


0,  KHOtNH 


and  *TUBf-TURN\r 


ond  *TUBf-TURN‘^Wt  applicable 
only  to  products  of  TUBBLTURNS. 


trade-marks  *tt 


>  y 

I 


mH  JMHf 

mm  tuK-TO** 


/ 


j 

j. 


How  to  safeguard  your  piping 
and  get  mote ^  mofteu 

When  you  buy  TUBE-TURN*  Welding  Fittings  and  Flanges, you  get  these  known  values: 


Tab*  Taras'  plaasirbig 
rataarsh  SiVII  TOW 
ASVANCIt  riOMCTS 


TOR  QUALITY  AND  SAFETY 
INOINEERINO  SERVICE 


RESPONSIBILITY 
WIDE  SELECTION 


PRECISE  UNIFORMITY 
LOWEST-COST  PERFORMANCE 


PROMPT  DELIVERY 

They  are  made  in  U.S.  A.  and  are  identi¬ 
fied  by  the  trade  marks  shown  above. 

They  meet  ALL  American  Standard  and 
Safety  Code  requirements. 

They  are  engineered  to  give  maximum 
strength  and  performance  and  in  many 


DESIGN  ADVANCEMENTS 

cases  exceed  requirements  by  generous 
margins. 

To  get  more  for  your  money  in  welding 
fittings  and  flanges,  specify  the  leading 
brand  and  buy  from  your  trusted  Tube 
Turns'  Distributor. 


kata  aivii*YOii*coii? 
CUTTHM  tout 


Tho  lomding  Manufoetvror  ot  Wolding  fittingg  and  Hango$ 


TUBE  TURNS 

A  Diwitlan  *f  Nallanal  Cylindar  Ooa  C*tn|»«ny 

bISTtICT  OfPICIIi  bawTarh  •  rbiladtiakia  •  ritltbarfb  •  ClartlaaS  •  Satrait  •  CkUaga  a  KaatatCily  •  laaaar 
Ui  Aaialaa  •  laa  Iraaciiaa  •  taaltla  •  Atlaata  •  Tali*  #  batilaa  •  Sallat  •  MidlaaS.  Taiat 


TUBE -TURN”  and  'W 
Reg  U.S.  Pal.  Of. 


Sarcofin  offers  you 


APPROVED  RATINGS— as  established  by  Insti* 
tute  of  Boiler  and  Radiator  Manufacturers  for 
hnned-tube  and  baseboard  radiation. 

FULL  GUARANTEE— top-quality  Sarcofin  prod¬ 
ucts,  backed  up  by  a  1-year  guarantee  against 
defects  in  materials  and  workmanship.  Heating 
elements  guaranteed  for  maximum  working 
pressures. 

COOPERATION— careful  selection  of  radiation 
by  experienced  Sarco  and  Sarcotherm  heating 
engineers. 

UNDIVIDED  RESPONSIBILITY-the  protection 
and  convenience  assured  by  obtaining  from  one 
“Complete  Line”  source... Sarco-Sarcotherm... 
not  only  Sarcofin  hnned-tube  and  baseboard  radi¬ 
ation  but  also  heating  specialties  for  steam  and 
hot  water,  condensation  and  vacuum  pumps,  tem¬ 
perature  regulators,  and  weather -compensated 
control  systems  for  steam  and  hot  water  heating. 


SARCO  COMPANY,  INC. 
SARCOTHERM  CONTROLS,  INC 


Sarco  Company,  Inc.— Sorcothorm  Controls,  Inc. 

Empire  State  Building,  New  York  I,  N.  Y. 

Please  tend  me: 

□  32  page  Bulletin  No.  I6S0  on  SarcoAn  Finned-Tube  Radiation. 

□  Bulletin  No.  1625  on  Sarcofin  Baseboard  Radiation. 

□  Also  information  on  .  - - - -  - - 


MAIL 
COUPON 
FOR  THESE 
BULUTINS 


ADOtESS 
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Vou*ll  llk«  AIRTKMP'8  **h«lplng  hand'* 
policy  of  doing  businossi 

You’ll  find  that  C^liryHlcr  Airtetii|)  |>eople  arc  helpful.  Factory,  field 
reprcMCiitativc  and  diNtrihutor,  all  arc  ready  to  lend  you  a  hand. 

AMmmp  hmlpm  jroir  — as  a  sprcialist!  BecauNC  Airteinp  makes  only 
air  conditiouiiiK  ccpiipment,  Airtemn  gives  you  undivided  attention 
on  sales,  application,  iiivcntory,  credit,  service,  and  other  prohleins. 

ttmlA*  jroM  — with  advfrlmuf,  and  turrchandising!  National 
advertising  plus  promotion  assistance  on  a  local  liasis. 

AIrtmmp  Itmlp*  fott  —  as  a  pionrfr!  Beginning  in  "Packaged”  air 
conditioning  in  1937,  Airtemp  has  a  thorough  understanding  of 
dealer  prohleins  in  this  held. 

AIrtmmp  Anlpa  yon  —  as  the  Iradrr!  With  more  Airtemn  packaged 
units  iKild  than  any  other  make,  Airtemp  has  a  name  ami  reputation 
to  uphold.  'I'his  is  your  assurance  of  a  continuous  conscientious 
dealer  relationship! 

AIrtmmp  Amlpa  gow  — with  a  cotnpUU  linr!  Ten  models!  Ikith  water* 
cooled  and  waterless!  From  2  to  15  II. P. 

For  complete  information  on  how  Airtemp  can  helji  YOU,  write  to: 
Airtemp  Division,  Chrysler  Cor|x>ratiuu,  Dayton  1,  Ohio. 


fmetmart  Wattrlnr  (ttr- 
4/r  CrmaHIrrm— 
mo  motor  moodoO,  mo  otomiUmg 
roqolrod.  2,  3,  S  omd  7’A  M. 


^oekogod 
Potor'  Coolod 
ttr  Comdlllomoro 
to  6  imodolt, 
trom  2  to  15  H.  P. 
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43-Story  all-copper  plumbing . . . 
in  Mexico’s  tallest  building 

hot  and  cold  wotor  linos 

COPPER  sanitary  drainage  system 

roof  drainage  lines 


Main  pip*  ihoft.  Not*  compact  ai»*mbly  mod*  pouibU  by  th*  trim,  *pac*- 
toving  copper  tub*  and  fitting!.  $**  pip*  lizing  diagram  below,  left. 


Mexico's  newest  and  tollest  skyscraper.  Gen- 
erol  Director:  Adolfo  Zeevoert,  C.  E.  Con¬ 
structed  by  th*  Engineering  Department  of 
"La  Latino  Americana,  Seguros  d*  Vida, 
S.  A."  Plumbing  contractor,  TScnica,  S.  A. 


^  8"  soil  stack.  ••  6"  vent.  C.  3"  hot  water. 

4"  cold  woter.  E»  3"  waste  for  future  us*. 
Laterals  to  toil  stock  or*  4".  All  sanitary 
drainage  lines  or*  Type  M. 


100, (MK)  pounds  of  cop|)er  tulx*, 
Tyix-s  K,  L  and  M,  provide  lasting 
protection  in  the  |)Inm1)ing  sy.stem  of 
this  new  office  hnilding  of  the  [.Kitino 
Americana  Insurance  fat.,  Mexico 
(aty.  TiiIh*  sizes  ranged  from  Vi"  to 
12"  inch  Anaconda  tulx*  was  used 
thnnighout,  with  Nacional  de  Cohre 
of  Mexico  furnishing  the  smaller  sizes. 

For  office  buildings  or  industrial 
plants,  cop|x*r  plumbing  is  the  most 
practical  and  econttmical.  Its  light 
weight  mak(‘.s  it  easy  to  handle,  re¬ 
duces  structural  load.  Standard  20' 
lengths  eliminate  many  joints.  Solder- 
type  fittings  can  lx-  made  where 
threa<Ied  fittings  are  impossible— mak¬ 
ing  it  easier  to  adapt  the  system  to 


the  needs  and  limitations  of  the  build¬ 
ing.  Because  of  savings  like  these, 
over-all  first  cost  may  lx*  lower  than 
that  of  a  ferrous  system.  The  full  sav¬ 
ings  of  a  copjXT  iilumbing  system, 
however,  come  from  its  lasting, 
trouble-free  |x*rformance,  low  maiu- 
teiiance. 

F*)r  descriptive  literature,  urite  to 
Thr  American  Htohh  Compatiy, 
Watrrhimf  20,  Conn.  In  Cianada: 
Atuironda  Anwriain  Htosh  Ud.,  Sew 
Toronto,  Ontario.  uha 

for  copper  tubes  see  your 

AnacondA* 

distributor 
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Stands,  hoods,  and  wind  doftoctors 
are  avo^fo  for  ^mplifiod 
outsido  mounting 
You  neod  pothing  oist  I 
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In  your  selection  of  a  boiler,  it’s  important  to 
remember  —  experience  does  count.  And  what 
better  assurance  of  top  boiler  quality  do  you 
have  than  the  Ames  record:  107  years  of  build* 
ing  fine  boilers  —  boilers  which  have  given 
economical,  satisfactory  service  throughout  the 
industry !  Many  Ames  units  purchased  40  to 
50  years  ago  are  still  faithfully  on  the  job. 
Amesteam  Generators  always  incorporate  the 
latest  advances  in  package  boiler  design. 

Write  today  for  details  on  these  boilers  with 
the  proven  record  of  reliability. 


AMES  IRON  WORKS.  INC. 

Box  C-85,  Oswego,  N.  Y. 

Show  me  how  1  can  heneht  from  Ames  expe¬ 
rience  and  nation-wide  organization  in  getting 
a  top  boiler  value. 


ADDtESS 

COMPANY 


M  MiM,  10  to  «00  H  P.,  IS  to  300#  W.P.,  oil,  90*,  or 
oil-fo*  combioatioMt  wMt  ^wick  fool  (witchovor  footwro. 


1955 


AM 


GENERATOR 
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EipAciaHy  twHafet*  for  ifittoHo- 
iloo  at  Mt*  ondi  of  tlaom  maint, 
rolvm  plpiofl  and  topi  of  riiort 
wttoro  it  it  nocoMory  to  oapoi  a 
largo  volwmo  of  oir  from  tl»a  lyi- 
tom.  Suita  bla  for  working  proi- 
ivrai  up  to  1 5  pii. 


N*.  f  lapM  Vont.  Float  and 
tharmoitotic  conitruction.  Da* 
ilgnad  for  uto  at  th#  and  of 
itaom  maim,  topi  of  riiori  and 
ottior  limilor  locatlodi  on  vapor 
ond  ona  pipa  vacuum  lyitami 
wkora  ttia  maximum  vonting  ra* 
guiramont  doai  not  axcaad  ona 
cubk  foot  par  minuta  at  S  pii. 

No*  4  Qwlafc  VaiM.  Thormo- 
itatkonly.  Doiignad  for  imtolla- 
tion  at  high  pointi  In  tka  piping 
vrtiora  tkara  ii  not  luffkiant  room 
for  tka  No.  S  Vont  or  wkora  a 
float  ii  not  naadad.  Soma  vont* 
ing  capacity  oi  No.  5. 


t  f'l  hi 
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Cellar  to  attic— all  through  the  house— you  cut  installation  time  of  water 
lines  when  you  use  Chase  copper  water  tube! 

Rugged  Chase  copper  tube  is  lightweight,  easier  to  handle.  Cut  it  to 
required  length  quickly,  right  on  the  job.  Make  leakproof  solder  joints 
without  time-consuming  threading— /ewer  joints,  because  Chase  cop¬ 
per  tube  comes  in  20  foot  lengths. 

At  the  same  time,  you  assure  customer  satisfaction  with  lines  that 
give  more  years  of  trouble-free  service!  Chase  copper  tube  resists  cor¬ 
rosion— can’t  clog  with  rust.  Its  smoother  inside  surface  cuts  friction  to 
a  minimum  and  assures  a  fast  and  efficient  discharge  of  fixtures. 

Add  extra-quality  to  every  job  at  little  or  no  extra  cost!  Install  hot 
and  cold  water  lines  of  Chase  copper  water  tube.  Your  Chase  whole¬ 
saler  has  full  stocks  on  hand. 


Chase  copper  drainage  lines,  loo,  give  superior  serv¬ 
ice  over  the  years ..  .add  extra-value  to  any  home! 


The  Nation's  lleaihpiarters  for  Hrass  A-  Copper 

USssfi  Ck««i  IMml  Dm  M 

AttMii  CmmhIi  M  IvAt  MNmiAm  PkiMMiMt 

Mtwm  QmM  NmmIm  HmmiM  PitUtarik 

iMtM  (Mm  \mmm*s  NvAm 

CMMUt  Omw  Mt  NmOtImm 
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Say  ‘‘Trane’’— and 


Tran*  Wall  Lina  Convactors  combine  low  initial  cost 
with  low  installation  cost  to  meet  even  the  tightest 
heating  budgets.  Designed  for  attractive  wall-to-wall 
applications  in  schools,  office  buildings,  hospitals  and 


institutions  . . .  wherever  high  capacity  and  economy  are 
a  must.  Unusually  rugged  construction  with  extra  re¬ 
inforcements  and  full  back.  Over-all  cabinet  heights 
14',  20',  26';  depths  4'  and  6';  lengths  to  72'. 


fill  any  radiation  need! 


Nation's  most  complete  line  of  fin-type  radiation  simplifies 
specificatims  and  maintenance . . .  concentrates  responsibility 


CHURCH  ROOM  OR  CLASSROOM,  hospital, 
home  or  factory — no  matter  what  type  of 
building  or  where — no  matter  what  type  of 
radiation — this  one-source  supply  can  cut  de¬ 
sign  time  and  help  you  plan  better. 

Specifications  are  simplified,  maintenance 
made  easier.  And  the  reason  is  simple.  Trane 
manufactures  the  nation’s  most  complete  line 
of  fin-type  radiation,  so  you  can  concentrate 
responsibility  in  one  reliable  source. 

Since  1925  Trane  has  led  the  way  in  develop¬ 
ing  and  improving  a  broad  line  of  radiation 
products.  You  can  depend  on  Trane  quality  and 
Trane  ratings  in  job  after  job  after  job.  Trane 
product  literature  is  complete,  easy  to  use. 

So  on  your  next  job — say  “Trane.”  Call 
your  nearby  Trane  Sales  Office,  or  write 
Trane,  La  Crosse,  Wisconsin. 


Tran*  Wall-Fin  brings 
draft-free  heating  tu  long 
wall  and  window  areas. 
Large  tube  diameters 
make  it  especially  suit¬ 
able  for  loop  systems 
where  pressure  drop  is 
critical.  Use  single  ele¬ 
ment  where  capacity  re- 
‘quirements  are  low, 
multi-tiered  elements 
where  high  capacity  per 
lineal  foot  is  required. 
Sloping-top  cabinets  or 
expanded  metal  grilles. 
Choice  of  1  or  2’  steel 
or  1 '  (»r  nominal 
c«jpper  elements. 


Tran*  Conv*ctors  com¬ 
bine  efficiency  with  com¬ 
pactness  and  beauty. 
Aluminum-copper  heat- 
in|(  element  responds 
quickly,  provides  heat 
instantly  .  .  .  eliminates 
wasteful  overheating 
common  to  other  types 
of  radiation.  Ideal  for 
homes,  offices,  institu¬ 
tions.  Can  be  installed 
free-standing,  recessed  or 
wall-hung.  21  cabinet 
styles  with  flat  or  sloping 
tops.  Knob  or  chain 
dampers  ot>tional. 


MANUFACTURING  ENGINEERS 

One  source,  one  responsibility  for: 
Air  Conditioning  •  Heating  •  Ventilating 
Heat  Transfer  Equipment 


The  Trane  Company,  La  Crosse,  Wis.  •  Eastern  Mfg. 
Div.,  Scranton,  Pa.  •  Trane  Co.  of  Canada,  Ltd.,  Toronto 
•  90  U.S.  and  17  Canadian  Oflices 


Tran*  Bat*boarfl  Con- 
v*ctort  assure  your 
homeowner  clients 
greater  comfort  by  heat¬ 
ing  where  the  cold  begins 
— along  outer  walls,  utuler 
windows.  Give  greater 
freedom  of  furniture  ar¬ 
rangement,  add  beauty 
to  any  home.  And  they 
may  be  installed  up  to 
50%  faster  Ixxausc  cabi¬ 
net  and  coil  come  pre¬ 
assembled,  closures  snap 
together.  Nonferrous 
heating  element. 
and  12*  heights. 


MotchGcl  Trane  products  for 
all  your  hooting  noodt 


F*rc*-FI*  ksotsrt 
block  ceM  air,  stop 
drafts. 


MMlsIHAFuniUMot- 
•rt  pvt  hoot  wltors  you 
want  H. 


StMHi  SpocioMos  in- 
duds  fwN  Uno  of  voKos, 
traps,  vsfits. 


Torridor  kootsrs  do- 
Ivor  lor**  volvmos  of 
ak  long  distoncos. 


1 

p 

1 
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Radiant  Heatinff  UMf»d 

to  Provide  Maximum  Comfort 
for  Cerebrai  Palny  Patientn 


A  complete  radiant  heating  system 
of  USS  National  Steel  Pipe  has  been 
installed  at  the  Walter  D.  Matheny 
School  for  Cerebral  Palsy  C'hildren, 
Peapack,  N.  J.,  to  insure  heating 
comfort  for  the  patients  and  to  keep 
operating  costs  of  the  institution  at 
an  efficient  low. 

The  majority  of  the  pipe  used  in 
private  rooms  was  %-inch  standard. 
Supply  mains  through  the  hallways 
were  laid  in  sizes  up  to  2  inches  diam. 


In  installations  such  as  this, 
where  dependability,  efficiency  and 
tKX)nomy  are  the  prime  considera¬ 
tions,  architects  and  contractors  al¬ 
most  inevitably  turn  to  National 
Pipe.  They  have  been  spfK!ifying 
National,  in  fact,  for  over  60  years 
as  the  “standard”  for  conventional 
plumbing  and  heating  systems.  And 
why  not?  National  Steel  Pipe  has 
every  characteristic  necessary  to 
meet  the  requirements  of  such  appli¬ 


cations  smcmth,  uniform  bending; 
sound,  strong  welding  properties; 
and  long  service  life.  These  are  the 
characteristics  that  have  made  Na¬ 
tional  the  largest  selling  pipe  in  the 
world. 

Write  now  for  complete  details  on 
the  use  of  USS  National  Steel  Pipe 
for  radiant  heating  and  snow  melt¬ 
ing  applications.  Ask  for  Bulletin 
No.  19.  And  keep  National  in  mind 
for  your  next  installation. 


NATIONAL  STEEL  RIPE 
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NATIONAL  TUBE  DIVISION,  UNITED  STATES  STEEL  CORPORATION.  PITTSBURGH.  PA. 
COLUMBIA-GENEVA  STEEL  DIVISION.  SAN  FRANCISCO,  PACIFIC  COAST  DISTRIBUTORS 

URITEO  ITATtt  (TCCl  CIPORT  lOMrAiT,  *EW  YOU* 


Mr.  jomm 


COPPER 


ruBt 


re’s  a 


READING  TUBE 


DEPOT  near  you 

to  assure  fast 
dependable  service 
on  the  Copper  Tube  r 
you  can  recommend  j 
with  confidence! 


plRlDil/V^ 


Sold  Through 
Wholesalers 
Only 


It’s  good  butinoss  to  know  that  whorever  your 
warehouso,  you’re  within  ocMy  roach  of  a  Reading  Tube 
depot.  You  can  always  be  sure  of  the  right  amount  of  tub¬ 
ing  at  the  right  time  to  meet  even  the  most  urgent  orders. 

And  you  can  be  sure  thot  you’re  building  good 
will,  as  %ifell  as  your  business,  with  every  order . . .  because 
you  treat  your  customers  to  a  bonus  of  extra  quality  every 
time  you  deliver  Reading  Copper  Tube.  We  make  tubing 
and  only  tubing,  In  one  of  America's  most  modern,  com- 
etely  integrated  mills.  By  specializing,  we  can  deliver  a 
better  product  to  you  ...  a  product  you  will  be  proud  to 
deliver,  too. 


READING  TUBE  CORPORATIPN 

EMPIRE  STATE  BUILDING,  NEW  YORK  1,  N.  Y. 

WORKS:  READING,  PA. 
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fa  Accurattiy  bolanccd,  double-width— double-air  inlet,  for¬ 
ward  curved,  hot  galvanized  centrifugal  wheels  and 
No.  16  gauge  volute  scrolls,  mastic  coated  for  extra 
corrosion  resistance. 

Ba  Quiet  operating,  self-aligning,  oil  storing  graphite  bear¬ 
ings  of  the  sleeve-flange  mounted  type. 

Sa  Full  ball  bearing,  centrifugal  type  pumps  of  highest 
efficiency. 

4a  Specially  designed  wetted  deck  surface  that  assures 
maximum  heat  transfer  (water  to  air). 


0.  louver  type  air  inlet  grilles  with  mesh  screen— easily 
removed  for  access  to  sump  tank,  suction  screen,  float 
valve  or  overflow. 

0a  Cleanable,  2-piece  brass,  swirl-type  spray  nozzles  for 
low  pressure  operation. 

7a  Mario  ’’Lektro-Tektor"  for  protection  against  electrolytic 
sump  tank  corrosion. 

8a  AAotors  mounted  on  pivoted  base  for  easy  adjustment 
of  belt  tension. 


WBITI  PO«  MW  MIUITMS  ON  TNI  COMPUTl  MARLO  UM 

MARIaO  coil  CO. 


SAINT  LOUIS  10,  MISSOURI 

Quality  Air  Conditioning  and  Heat  Transfer  Equipment  Since  1925 
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STEAM-PAK  Packaged 
Steam  Generators  — 
30  to  SOO  Horsepower 
High  or  Low  Pressure 
Oil  and  or  Gas  Fired 


BOILER-BURNER  Units 
Scotch  Marine  (illustrated) 
or  Firebox  Types 
tor  Heating 
Oil  and  or  Gas  Fired 


STEAM-PAKETTE 

Packaged 

Steam  Generators  — 

1  S  to  30  Horsepower 
High  or  Low  Pressure 
Oil  and  or  Gas  Fired 


F  C  INDUSTRIAL  Fuel 
Burning  Systems  — 
including  Oil  and  or  Gas 
Burners  (4S  to  400  Hp  ), 
Control  Panels,  Windboxes, 
Fuel  Oil  Healers,  Accessories 


6d:C©in|3fefe  FadATtidaif 

Detailed  Specifications  Data  on  York-Power 
Equipment  will  be  furnished  on  request.  Dealer¬ 
ship  Openings  Available  in  certain  key  markets. 


INDUSTRIAL  DIVISION 

YORK-SHIPLEY,  INC. 

YORK  ,  PENNSYLVANIA 


Industrial  Division, 

YORK-SHIPLEY,  INC.,  York  .Po. 

Please  send  specifications  on: 

[~j  Steam-Pok  Generators;  Q]  Steom-Pokettc  Generators; 
I  I  Boiler-Burner  Units;  Q]  I/C  fuel  Burning  Systems 

Nome 

Address 

City  State 

We  ere  interested  in  becoming  e  Yerk-Pewer  denier.  Pleese 
send  additional  details. 
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Thil  r«c«nl<y  co<npl*t«d  hetMing  development  at  Flwthing,  N.  Y.,  It  called  the  Mitchell  Cooperative  Aportmentt.  Reth-Co-Weld  tteel  pipe  was 
wted  extentively  for  the  plumbing  and  heating  linet.  Contractor;  Jarcho  Bros.,  Long  Itlond  City,  N.  Y.;  Jobber;  Chat.  F.  Guyon,  Inc.,  New  York. 


New  Buildings  with  Beth-Co-Weld 


BtTHlEHfm 

STEEl 


For  any  type  of  residential  or  industrial 
conatruction,  Beth-Co-Weld  is  ideal 
steel  pipe  for  general-purpose  appli¬ 
cations. 

Heth-Co-Weld  is  good,  reliable  pipe 
for  plumbing  and  heating  lines  because 
it  is  made  from  sound  steel  by  the 
continuous-weld  process.  It’s  uniform 
pipe  in  every  way— in  quality,  in  phys¬ 
ical  characteristics,  and  in  strength 
of  weld. 

Your  jobber  stocks  Beth-Co-Weld 
steel  pipe  in  sizes  from  in.  to  3  in., 
standard- weight  and  extra -strong,  in 
random  lengths,  and  in  21 -ft  uniform 
lengths,  plus  or  minus  1  in.  He  also 
furnishes  Beth-Co-Weld  in  3}.^  and  4 
in.,  standard  weight  only,  in  lengths  of 
approximately  22  ft. 


BKTHLEHEM  STEEL  COMPANY 
BETHLEHEM,  FA. 


On  thr  I'ariAf  IWthlahem  |Nr<Mlu<-t«  are  auld  liy 

HHhlahani  I'aciftr  Coaat  Httwl  Corpurntion.  Export 
ItuUrihuhtr:  HrEhlaham  Htevl  Kx|iurt  ('orptiratifui 


MMm  of  B«lh-Co-Wold  ora  utad  in  haoting  and  plumbing  linat  at  naw  Marcy-Douglau  Hoapital, 
Philodalphia.  Contractor.'  L  E.  Wintar  Coj  Jobbar;  C.  J.  Roinaor  and  Co.,  If«c,  both  of  Philadalphio. 
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A  West  Coast  quick-freezing  plant  boasts  an  effective 
operation  that  utilizes  24  Joy  7>A  HP  Series  1000 
Axivane  Fans,  installed  in  two  groups  of  12  each. 

Note  the  illustration  above.  The  upper  floor  contains 
freezing  coils  and  a  row  of  12  fans.  The  floor  below 
is  partitioned  into  narrow  freezing  tunnels,  each 
served  independently  by  a  single  Joy  fan. 

As  air  passes  through  the  freezing  coils,  it  is  cooled 
to  between  — 30“  and  — 35®.  This  sub-zero  air  is 
propelled  down  and  through  the  tunnels  below,  which 
contain  pallets  of  meat,  vegetables,  fruit,  etc.  to  be 
quick-frozen.  After  passing  over  the  food,  the  air  is 
again  cooled  and  circulated.  At  full  plant  load,  each 
12-fan  battery  handles  242, ()()()  CFM  of  air. 

The  relatively  quiet  operation,  light  weight,  com¬ 
pactness  and  low  power  consumption  of  Joy  Axivane 
Fans — due  to  the  unmatched  efficiency  of  their  vaneaxial 
design — have  proved  rea/  advantages  on  this  job. 
Their  in-line  construction  also  saves  space,  since  each 
fan  can  be  mounted  right  in  its  short,  vertical  duct. 
In  addition,  extreme  flexibility  of  operation  is  made 
possible  by  the  adjustable  blades,  a  standard  Joy 
feature.  •  Let  us  help  you  to  get  best  results  on  your 
fan  problems.  Joy  Manufacturing  Company,  Olivmr  Bldg., 
Pitttburgh  22,  Pa.  I  n  (!!anuda:  Joy  Matiufacturhig  Company 
{Canada)  Limited,  Ctalt,  Ontario. 


Left:  l.ooking  up 
from  the  quick- 
freeze  room  be¬ 
low  a  Joy  Axi- 
vane  Fan.  Note 
the  compact,  eco¬ 
nomical  u§e  of 
ipace  and  the 
simple  mounting. 


far  VmMxial  Fam  .  .  .  CampraMar*.  Vacaam 
Paaipi  aad  laatlart .  .  .  Oxygaa  Caaaratara 
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CUSTOM  WEBSTER  WALVECTOR 


Designed  into  the  Buiiding 

Custom  Wobstor  Wolvoctor,  utod  beneath  windows, 
becomes  an  integrated  sill  .  .  .  eliminates  the  need 
for  plastering  or  other  finishing  of  walls  behind  the 
enclosure.  Custom  Webster  Walvector  is  custom- 
made  to  meet  modern  architectural  design  and 
construction  requirements  ...  is  designed  into  the 
building  construction  . . .  yet  is  sufficiently  standard¬ 
ized  to  permit  production  on  an  economical  basis. 

Custom  \Vfl)sti*r  Walvector  utilizes  the  jiroven 
priucipU'S  of  Webster  Tru-Periineter  heatiun  com¬ 
fort  .  .  .  circles  all  exjrosed  walls  .  .  .  pxes  clean, 
gentle,  even  warmth,  without  cold  simts,  hot  sjxrts 
or  drafts.  But  Cu.stom  Webster  Waivcftor  j'tx's 
Ix'youd  the  limitations  of  .standardi/tHl  priKluction 
to  provide  a  tailor-made,  built-in  heating;  system 
that  effects  substantial  saving  in  ctriistruction  crusts. 

Enclosures  are  available  in  eight  basic  tyjH's,  for 
wall  mounting  or  with  integral  sill,  with  either  front 
or  top  outlet,  and  for  single  or  double  row  heating 


element .  . .  cu.stom-made  to  reejuired  dimensions,  in 
any  increment  of  length. 

For  details  call  your  Webster  Representative,  or 
write  us. 

Address  Dept.  HV-8 

WARREN  WEBSTER  &  COMPANY 

Cunideii  5,  N.  J.  :  :  Itepresentatives  in  Principal  U.  S.  Cities 
In  Cuiwda,  Darling  Brothers,  Limited,  Montreal 


WALVECTOR 

ilO  «.  L  OM. 

For  Steam  or  Hot  Water  Heating 

Wabtter  alto  makes  Standard  Wal- 
vector,  Webster  Baseboard  Heating, 
and  Convector  Radiation;  Heating  and  Process 
Steam  Specialties;  Moderator  Controls  for  Steam 
Heating;  Hydro-Heat  Hot  Water  Specialties  and 
Controls;  and  Unit  Heaters  for  steam,  hot  water  or 
gas.  Data  on  request. 


lUd-  on  inaiilulinK  punt-l.  Vulvr  in  place 
M-  rcaciM'U  IhroiiKli  acccw  door. 


Type  CF.  Front  outlet  for  wall 
nuninting  for  3”  or  4"  heating 
elementl. 


Type  CT.  T«>p  outlet  for  wall 
mounting  for  3”  or  4'*  heating 
elementl. 


Type  ChS.  hront  outlet  integrni 
till  for  3"  or  4"  heaiina  ele- 


Typ<'  CTS.  Top  outlet  integral 
•ill  fur  3"  or  4"  heating  ele- 
inenti. 


till  for  3  or  4  heating  ele- 
inenU. 


Custom  Webster  Walvector  Construction  Progress  Views 


Back  plate,  brackets  and  heating  rlem4*nt  in  plac^e. 


Irutallation  cfimplete  with  emlnsiire  having 
grill«*<l  lower  inlet  and  top  outlet  grille. 


Special  front  panel  enclosure  in  plact*.  Note  integral  sill  and  special  grille. 

Jik 


One  of  four  operating  rooms  at  Mercy  Hospital  in  Canton,  Ohio.  These,  with  sterilizing  room,  make 
up  flve  zones  that  are'*comfort  serviced” all  year  'round  by  two  5  ton  G*E  Packaged  Air  Conditioners. 

HOSPITAL  AIR  CONDITIONS  OPERATING  ROOMS... 
SAVES  ON  EQUIPMENT,  DUCTWORK,  SPACE 


G  E  HAS  THE  ANSWER  TO  AIR  CONDITIONING  PROBLEMS  IN  ANY  STORE,  OFFICE,  OR  FACTORY 


Ileat'gain  and  heat-loss  studies 
showed  that  16  tons  of  air  condition¬ 
ing  were  required  for  the  four  oper¬ 
ating  roomH,  one  sterilizinfir  room  of 
Mercy  Hospital  in  Canton,  Ohio.  But 
NiaKara  Heating  Co.,  local  G-E  con¬ 
tractors,  found  a  way  to  give  the 
effect  of  this  tonnage  with  only  two 
6  ton  G-E  units— saved  the  cost  of 
six  tops  by  feeding  water  from  the 
Hospital’s  own  well  to  a  precondi¬ 


tioning  coil  and  then  to  the  G-E 
units.  Duct  runs  were  minimized  by 
locating  G-E  units  in  doctors’  re.st 
area,  handy  to  operating  rooms. 
Space  requirement:  only  34  square 
feet.  Larger  equipment  would  have 
entailed  roof  installation  and  much 
higher  costs., Write  for  data  to :  Gen¬ 
eral  Electric  Co.,  Commercial  and 
Industrial  Air  Conditioning  Dept., 
5  I^awrence  Street,  Bloomfield,  N.  J. 


Safety  and  »anitation  or*  of  paramount  importcinca  in  initallotioni  of  thi»  typa.  It  ii  recommandad 
that  tha  tarvica$  of  a  coniulting  anginaar  ganarolly  ba  amployad  in  this  kind  of  opplication. 


Simpla,  apaca-aoving  inatallotion.  Com¬ 
pact  size  of  G-K  unit*  permitted  their 
location  in  the  lounire  of  the  doctor*’ 
reit  area  — no  *pace  wasted  — no  lonK 
duct  runs. 


G-E  PACKAGED  AIR  CONDITIONERS  OFFER  MORE: 

•  Low  iuBtallation,  low  o}wrating  eoata. 

•  (Jive$  the  architect  maximum  denign  freedom.  Units  can  be 
used  in  sfHtce  or  concealed,  with  or  without  duets. 

•  Streandined  cabinet  stgling.  Adds  to  decor  of  any  interior. 

•  S,  5,  7 Hi,  JO  and  15  ton  units  can  be  used  singly  or  in  multiple 
to  meet  air  conditioning  needs  of  any  building. 

•  Easily  directed  airflow  for  no-draft,  no-waste  air  circulation. 

•  Muggy  If'eather  Control  removes  excess  moisture  in  any 
weather  without  over-chilling  or  clammy  cooling. 

•  Iluilt  and  factory  assembled  by  General  Electric.  5-year  war¬ 
ranty  covers  entire  sealed  cooling  system. 


Packaged 

AIR  CONOmONERS 

Thigrtss  k  OvrAfost^  htxhet 

GENERAL^ELECTRIC 
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PACKAGE  STEAM  GENERATOR 


A  Oivliton 


THE  TITUSVILLE 
IRON  WORKS  COMPANY 

TITUtVILLI,  PA. 


Pu8h-button  controlled  from  a  single  station  mounted 
integral  with  the  boiler,  every  step  in  the  ofieration  of 
Titusville’s  TICOSTEAM  Generator  is  automatic,  simple, 
dependable  and  fully  safeguarded.  This  modem,  compact 
(lackage  steam  generator  is  complete  in  every  respect — 
finished,  tested  and  certified  at  the  factory,  ready  for  your 
service.  Operating  with  heavy  or  light  oils,  straight  gas, 
or  combination  oil  and  gas,  TICOSTEAM  Generators  are 
available  in  capacities  from  2070  to  10,350  lbs.  of  steam 
per  hour.  Ask  for  descriptive  Bulletin  B-3100. 


Mom/foc#ursn  of  A  Comploto  Lino  of  Boilers  for  Every  Hooting  ond  Power  Requirement 
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Make-thift  or  hit  and  miss  piping  systems  are  not 
only  costly  in  corrections  and  repairs  .  .  .  but 
certainly  reflect  on  the  ability  of  the  mechanical 
engineer.  It  is  not  necessary  to  gamble  on  an 
efficient,  long  lasting  insulated  piping  system. 

RiC>wiL*s  forty-five  years  in  the  Insulated  Piping 
Field  Is  your  ossurance  of  the  finest  piping  system 
for  both  overhead  and  underground  use.  Specify 
RiC-wiL  and  be  sure  of  the  results. 

For  complete  technical  information  contact  your 
nearest  Ric-wiL  field  representative  or  send  for  the 

Ric-wiL  catalog. 


Ric-wiL 

Multipl*  SytUmt 


Quality  Piping  Systems  .  .  . 

of  Exceptionally  High  Thermal  Efficiency 


PREFABRICATED 


INSULATED  PIPING  SYSTEMS 


BARBERTON,  OHIO 
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Design  fundamentals  of  the 

ALL-AIR  HIGH  VELOCITY 


distribution  system 


By  F.  J.  Kurth 

Vice  President  of  Engineering, 

Anemostat  Corporation  of  America 

A  national  survey  reveals  that  today,  more  than  ever,  engi¬ 
neers  are  studying,  learning  and  using  high  velocity-high 
temperature  differential  air  distribution.  Here  is  a  brief  dis¬ 
cussion  of  the  advantages  of  the  all-air  high  velocity  system 
over  conventional  and  mixed  cycle  (air  and  water)  systems. 
1 .  No  Coil*  —  No  Clogging  —  No  Odor — There  are  no  coils 
in  the  all-air  high  velocity  units.  Damp  coils  collect  lint  and 
emit  dank  odors,  and  the  coils  must  be  cleaned  periodically. 
7.  No  Individual  Fan*  —  Filtor*  —  or  lloctric  Motor*  — 
The  all-air  units  operate  entirely  with  air  which  is  proc¬ 
essed  in  the  main  equipment  rooms.  The  1(X)%  induction 
units  utilize  the  kinetic  energy  of  the  high  velocity  air  to 
mix  primary  air  with  the  room  air. 

3.  No  Conflict  of  Trodo*  —  The  all-air  units  are  installed 
by  the  sheet  metal  trades  only. 

4.  Moro  Iffoctivo  U*o  of  Out*ido  Air  In  Spring  and  Fall — 

More  primary  air  is  delivered  to  the  all-air  units  than  to  in¬ 
duction  coil  units.  This  allows  the  engineers  to  operate  in  the 
Springand  Fall  on  outside  air  and  thereby  save  refrigeration. 

All-air  high  velocity  units  offer  scientific  air  diffusion. 
E^ch  high  velocity  unit  is  provided  with  an  aspirating  or 
high  induction  type  air  diffuser  which  is  scientifically 
designed  to  diffuse  air  without  drafts.  Each  unit  can  be* 
pressure  balanced  by  an  easy-to-operate  balancing  device 
and  a  calibrated  orifice.  In  fact,  the  Anemostat  all-air  high 
velocity  system  can  be  balanced  more  accurately  than  other 
systems  and  in  less  than  half  the  time  required  to  balance 
a  low  velocity  system. 


High  velocity  units  require  practically  no  maintenance 
after  installation.  They  have  valves  of  the  non-corrosive, 
die-cast,  "rocket-socket”  type,  which  are  patented  by  the 
Anemostat  Corporation  of  America.  All  units  can  be 
adapted  for  the  following  variations; 

1.  Single  duct  for  zone  control  or  individual  thermo¬ 
static  or  manual  remote  control. 

2.  Dual  duct  for  thermostatic  control  or  any  other  type 
of  control. 

.3.  Single  or  dual  duct  units  with  the  diffuser  fastened 
to  the  unit,  or  remote  from  the  attenuating  unit. 

4.  Under-the-window,  sidewall  or  ceiling  tyjie  instal¬ 
lations. 

5.  (^aii  be  provided  with  standard  aspirating  diffusers 
or  100%  induction  type  diffusers. 

6.  Induction  type  units  handle  temperature  differentials 
up  to  33°  below  ambient. 

Selection  Manual  Contains 
Data  on  High  V elocity  Units 

New  Selection  Manual  50  gives 
extensive  selection  and  application 
data  on  high  velocity  all-air 
distribution  systems.  Write  on 
your  business  letterhead  for 
Selection  Manual  50  to  the  Anemostat  Corporation  of 
America,  10  E.  39  Street,  New  York  16,  New  York. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  19SS 


75 


lncr*at«d  air  capacity 
inducM  rapid  •yctam 
rMpant*  wiHtewt 
wactvfwl  ov*rh«ating. 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  on  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail* 
able  immediately  upon  request. 


Separate  air  and 
water  pumpt  individually 
•elected  to  meet  actual 
iob  reguirementa. 


Control  tyitem 

that  operate*  individual 

pumpt  only  when  needed, 


Flexibility 

permitting  addition  of 
radiation  without  chonging 
basic  pump  inttallotion. 


Low,  low, 

return  line  connection. 
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Facilities  for  a  Medical  School  ^ 
and  Research  Center  1 

WILLIAM  GARDBANE 

AitiiUnt  Flumbinf  Trad*  Chiaf,  Sytka  &  HannttMy,  Inc^  Caniuiilnf  Enfinaan,  Naw  Yark,  N.  Y.  1 


Many  facilities,  some  not  found  in  other  types  of  build¬ 
ings,  are  required  for  a  medical  school  and  research  cen¬ 
ter.  With  these  facilities  there  must  be  flexibility  in  opera¬ 
tion  to  permit  changes  necessary  to  keep  abreast  with  the 
latest  ideas  in  medical  research.  The  various  facilities 
installed  are  described  and  figures  given  on  use  factors 
for  each  type  service  in  the  building. 

MKCHANICAI.  systems  for  medical  srdurols  call  for 
more  than  the  conventional  heating,  ventilating  and 
plumbing.  A  close  study  must  he  made  of  the  medical 
school  requirements  to  design  properly  the  many  facilities 
that  are  needed. 

To  illustrate  some  of  the  facilities  that  must  l>e  included 
and  als«i  some  of  the  design  consideration.s.  attention  is 
directed  to  the  Medic  al  Science  Building  of  the  New  York 
I  niversity  Bellevue  Medic-al  Center  in  New  York  City. 

New  York  University  divided  its  medical  teaching  and 
research  work  among  several  buildings.  With  the  need  f<»r 
expansion  came  the  idea  for  a  consolidated  center.  A  4* 
hlcM-k  arc'a  was  obtained  north  of  Bellevue  Hospital  and 
preliminary  designs  were  completed  in  194J{  to  include  a 


4-8tory  Institute  of  Behahilitation,  a  20-story  University 
Hospital  and  I.ahoratory,  a  7-story  Medical  Science  Build¬ 
ing,  a  2-story  Alumni  Hall,  and  a  16-story  Hall  of  Kesi- 
dence,  all  interconnectc‘d  into  one  unit  as  shown  in  cujtline 
in  Fig.  I. 

The  Medical  Scienc;e  Building  is  T-sha|)ed,  and  is  actual¬ 
ly  thrc'c  buildings  in  one,  c^onsisting  of  medical  research 
( including  post  graduate  research},  Berg  Institute  of  Ani¬ 
mal  Research,  and  the  medical  school.  Bc-rg  Institute  is 
served  from  the  central  machinery  r(»om,  and  has  a  sep¬ 
arate  entrance  and  elevator. 

The  research  section  of  the  building  has  facilities  on  the 
ground  door  for  locker  rooms  for  maintenance  and  jier- 
sonnel,  and  for  cadaver  storage  in  its  northern  section 
with  entry  from  the  servhe  (rourt  north  of  the  medical 
scho<d  wing.  Dining  rooms  and  a  temporary  electric  kitch¬ 
en  in  its  southern  s4>ction  will  he  relocated  in  the  future 
Hall  of  Residence.  The  first  floor  has  the  administrative 
ofiices  of  the  schools,  and  the  sectmd  floor  and  up  have 
research  laboratories. 

The  school  se«-tion  of  the  building  has  a  library  on  the 
ground  and  first  floors,  and  laboratory  classrooms  on  the 
second  floor  and  up. 
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Fig.  1,  Plon  showing  the  location 
of  buildings  for  the  New  York 
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The  ih‘rg  Institute  operates  as  a  single  unit  and  con¬ 
sists  of  laboratories  and  animal  rooms  di^voted  entirely  to 
animal  research. 

The  entire  structure  was  designed  for  the  addition  of 
two  future  stories,  and  mechanical  facilities  were  provided 
in  the  cellar  machinery  rooms  for  the  future  University 
Hospital. 

Rexibility  is  Necessary 

Complete  flexibility  was  desired  for  the  laboratories  of 
the  research  setlion,  since  the  requirements  of  the  various 
departments  fluctuate  with  scientific  developments  in  medi¬ 
cine.  For  this  flexibility,  a  service  shaft  was  provided  in 
the  center  of  each  hay  on  each  side  of  the  corridor,  con¬ 
taining  risers  for  all  services,  with  connections  at  the  ceil¬ 
ing  of  each  floor  for  distribution  to  the  outlets  of  the 
equipment  on  that  floor.  Steam  and  drainage  lines  are  ex¬ 
ceptions  for  of  nei-essity  they  serve  the  floor  above.  See 
Fig.  2.  Branch  connections  are  terminated  at  the  control 
valve  or  plug  outside  the  shaft  for  extension  to  the  outlets 
as  required.  Therefore,  only  the  one  hay  is  inconvenienced 
when  changes  are  made  to  the  laboratory  layout.  Exten¬ 
sions  will  l>e  at  the  ceiling  with  drops  l»eing  made  at  the 
wails  in  three  l«K-ations  for  further  extension  to  the  outlets. 
The  dnqis  shown  at  the  right  side  of  the  plan  in  F'ig.  2 
show  a  possible  modification  where  a  fume  hood  is  in¬ 
stalled.  Other  modifications  may  he  made  when  the  bay 
is  divided  to  serve  two  laboratories  or  when  a  connecting 
<loor  is  desired  lietween  hays.  Furred  spaces  at  the  columns 
are  provided  for  supply  and  exhaust  ventilation  ducts  to 
serve  fume  hoods.  Supply  air  will  Im*  served  through  a  dif¬ 
fuser  in  the  wall  above  the  door.  Air  will  l)e  exhausted 
through  the  fume  hood  located  ailjacent  to  the  duct  shaft. 

Sizes  f«ir  services  were  calculated  on  the  basis  of  pre¬ 
liminary  lah«)ratory  layouts  which  repres(*nted  the  re<]uire- 
ments  as  of  that  time.  For  flexibility,  all  floor  branches 
were  sized  as  for  the  largest  laboratory,  and  all  risers  were 
sized  as  for  the  heaviest  calculated  load  of  the  preliminary 
layouts  as  listed  in  Table  1. 

Because  of  the  limited  space  available  for  the  supply 
and  exhaust  ducts,  a  high  velocity  supply  air  handling  sys¬ 
tem  is  used.  The  fume  hood  exhaust  divides  into  several 


systems,  capable  of  handling  a  given  number  of  fume 
hoods  above  the  initial  installation.  Even  this  will  not  per¬ 
mit  installation  of  a  fume  hood  at  every  floor  of  any  shaft. 
However,  with  judicious  planning  of  laboratory  locations, 
hood  requirements  may  l)e  satisfied,  since  fume  hoods  are 
not  required  in  every  laboratory. 

Semi-flexibility  is  desired  by  the  Berg  Institute  to  permit 
o|>erational  changes.  This  semi-flexibility  is  included  on 
the  same  basis  as  the  research  section,  except,  since  the 
institute  operates  as  one  unit,  a  more  permanent  and 
economical  installation  is  provided  by  having  the  branch 
extensions  at  the  ceiling  l>elow  feeding  up  to  the  equip¬ 
ment,  and  terminating  the  branch  and  riser  at  the  last 
(»utlet  with  plugs  for  future  extension. 

No  changes  are  contemplated  for  the  school  wing,  there¬ 
fore,  a  permanent  installation  was  designed. 

Drainage 

Sanitary  drainage  is  accomplished  by  means  of  vertical 
stacks  connected  to  the  house  drain  at  the  cellar  ceiling 


TABLE  1.— SIZE  AND  NUMBER  OF  OUTLETS  FOR 
VARIOUS  SERVICES 


Item 

Waste 

Fix¬ 

ture 

Units 

Vent 

Fix- 

ture 

Units 

Cold 

Water 

Out- 

lets 

Hot 
Woter 
i  Out-  1 
lets 

Gos 
Out- 
1  lets 

Air 
i  Out¬ 
lets 

Vac¬ 

uum 

Out- 

lets 

Largest  No. 
connections 

28 

28 

17 

13 

22 

10 

8 

on  branch 
Bronch 
size,  in. 

3 

2 

P/4 

3/i 

1 

3/4 

3/i 

Largest  No. 
connections 

53 

53 

45 

17 

54 

24 

9 

on  stock  or 
riser  (1) 

Add  40%  for 
two  future 

21 

21 

18 

7 

21 

10 

4 

floors  (2) 
Total  connec¬ 
tions  on 

74 

74 

63 

24 

75 

35 

13 

stock  or 
riser  (1  &  2) 
Stock  or 
riser  size. 

4 

3 

2 

P/4 

P/i 

1 

1 

in. 
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discharging  to  the  3()th  Street  sewer  south  of  the  building. 
The  cellar  fixtures  discharge  to  two  vented  cast  iron  ejector 
tanks,  one  centrally  located  at  the  junction  of  the  tee,  and 
the  other  located  at  the  southern  end  of  Berg  Institute. 
Content  of  the  tanks  is  then  pumped  to  the  house  sewer 
by  duplex  ejectors.  Cast  iron  soil  piping  was  specified  as 
being  best  suited  to  handle  the  various  types  of  waste 
matter,  with  chemical  lead  piping  used  for  laboratory 
equipment  traps.  Silic(»n  cast  iron  piping  was  s)>ecified 
for  the  acid  waste  system. 

Some  experiments  will  l)e  made  using  radio-active  ma¬ 
terials.  The  amount  and  concentration  of  these  materials 
being  classified  information,  a  representative  of  the  Atomic 
Knergy  Commission  was  consulted  concerning  the  disposal 
of  such  wastes.  It  was  his  decision  that  the  concentrations 
used  are  not  considered  dangerous  and  will  definitely  be 
harmless  after  dilution  with  the  rest  of  the  building  drain¬ 
age.  However,  some  means  of  checking  the  concentration 
of  this  disposed  waste  is  needed.  Laboratories  for  conduct¬ 
ing  experiments  with  radio-active  materials  are  localized 
to  two  centrally  located  stacks  in  the  research  section  and 
three  stacks  in  the  Berg  Institute.  These  stacks  are  con¬ 
nected  to  a  separate  house  drain,  having  its  own  h<»use 
trap  where  such  check  can  l)e  made  before  discharging  to 
the  house  sewer. 

The  drainage  system  is  sized  as  .shown  in  Table  1.  This 
does  n«)t  include  the  stacks  which  were  made  4  in.  to  per¬ 
mit  installation  of  private  toilet  rooms  on  the  first  floor. 
There  is  enough  spare  in  the  stack  sizes  of  the  soil  and 
vent  to  accommodate  a  reasonable  number  of  fixturt's  on 
the  ground  and  first  floors. 

Drainage  of  Acid  Wastes 

The  acid  waste  discharge  from  laboratory  ex}>eriments 
would  normally  have  no  serious  effect  upon  the  piping 
system  if  adequately  diluted.  Use  of  acids  in  research  work 
would  l)e  in  individual  ex|)eriment8  by  ex|»erienced  |)er- 
sonnel,  so  the  dis<-harge  of  concentrated  acids  will  be 
minimized  and  avoided.  This  will  not  be  the  case  in  the 


^BLE  2. — GAS  CONNECTION  AND  DEMAND  SUMMARY 


Locotion 

Connected  Load, 
Cu  Ft/Hr 
Presents  Future* 

(1)  Demand 
Load, 

Cu  Ft/Hr 

(2)  Use 
Factor,  % 

(1)  X  (2) 
Cu  Ft/Hr 

Laboratories 

10,000  4,500 

14,500 

25 

3,62^ 

Incinerator 

Pontries 

1,100 

2,500 

1  5,350 

65 

3,478 

Kitchens 

Totals 

1,750 
11,100  8,750 

J 

19,850 

7,103 

*To  provitlc  for  thr  tialancr  of  thr  center. 


scho«>l  wing  where  an  entire  class  would  dispose  of  their 
exfieriments  at  one  time.  Therefore,  in  addition  to  a  regu¬ 
lar  drainage  system,  there  is  an  acid  waste  system  designed 
for  floors  assigned  to  bio-chemistry,  pharmacology,  and 
pathology  in  the  school  wing  of  the  building,  consisting 
of  separate  stacks  and  house  drain  of  acid-resisting  pip<* 
«lis(*harging  to  the  hous<‘  sewer  through  an  acid  neutral¬ 
izing  sunq).  To  avoid  vertical  piping  rising  from  island 
units,  which  would  interfere  with  pro|)er  sujiervision  «>f 
the  students.  a<l vantage  was  taken  of  the  New  York  Code 
pf'rmitting  omission  <»f  ba«k  vents  in  acid  systems  for 
scho(»ls  provided  not  more  than  two  floors  are  conne<-ted 
to  one  stack.  There  are  two  acid  waste  stacks  in  each  shaft 
of  the  school  wing.  This  |M'rmits  one  of  the  future  floors 
to  be  assigned  for  arid  ex|M‘riments  to  connect  to  the  stack 
now  serving  one  fl«>or. 

Drains  in  School  Wing 

llous4‘  drains  for  the  school  wing  are  at  the  first  floor 
ceiling  above  the  library  and  are  taken  down  at  a  liH  ation 
near  the  junction  of  the  tee  of  the  building  to  the  cellar 
house  drain.  At  this  point  on  the  first  floor,  a  sjiecial  acid 
neutralizing  sump  was  installed  to  neutralize  the  acid 
waste  discharge  from  present  and  future  acid  drain  out¬ 
lets.  'I'he  sunq)  is  5  ft  diameter  and  6  ft  9  in.  high.  It  is 
placed  on  dunnage  beams  to  spread  the  load  on  the  struc¬ 
ture,  and  it  is  constructed  of  welded  steel  plate  with  I*yro- 
liex,  a  rubber  base  synthetic  resin,  fus<-d  to  the  steel  plate 
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SECTION  A  A 


Fig.  2.  Plan  of  typical  service  connections  in  the  Medtcol  ScierKe  Building. 
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Fifl.  3.  Connections  for  the  fire  standpipe  system. 


on  ihp  inside  and  through  connections.  The  Pyroflex  is 
sheathed  with  acid-proof  brick  laid  with  acid  and  alkali- 
resisting  resin  cement.  The  sump  was  charged  up  to  a 
point  just  Irelow  the  inlet  with  limestone  or  marble  piec’es, 

1  to  3-in.  in  size. 

Domestic  Water  Supply  Systems 

Water  is  supplied  through  two  8  in.  metered  services, 
cross  connected  inside  the  building,  the  west  one  from 
First  Avenue  and  the  east  one  from  Franklin  I).  Roosevelt 
Drive.  These  services  will  also  supply  the  future  Univer¬ 
sity  Hospital.  Mains  serving  the  two  services  are  inde- 
jiendently  fed,  thus  insuring  a  constant  water  supply  in 
<’ase  of  a  shutdown  of  one  of  the  mains. 

Since  available  pressure  in  the  street  mains  is  inadequate 
to  maintain  the  required  supply  to  the  upf>er  floors  of  this 
building,  the  water  is  raised  by  duplex  centrifugal  pumps, 
from  a  header  having  tees  for  the  future  hospital  house 
pump,  to  two  steel  gravity  tanks  enclosed  in  a  tower  above 
the  highest  occupied  floor  of  the  present  structure.  Two 
tanks  are  used  to  avoid  shutdown  of  the  water  supply  when 
the  future  two  stories  are  added;  then  these  tanks  will  be 
rel(M!ated  to  a  higher  elevation  one  at  a  time.  Water  storage 
is  divided  l>etween  the  two  gravity  tanks  with  capacity 
based  on  the  designed  pumping  capacity  plus  reserve  for 
the  fire  standpip  and  sprinkler  systems.  While  the  house 
pumps  were  selected  for  their  future  pumping  capacity 
and  head,  a  smaller  impller  was  installed  for  the  present 
needs.  Required  increased  st«>rage  for  future  domestic 
purposes  will  l)e  available  in  the  tanks  from  the  present 
reserve  for  the  fire  standpip  system.  This  reserve  will  be 
transferred  to  the  taller  hospital  building. 

Hot  water  is  generated  by  duplex  storage  tank  b(‘aters, 
with  a  storage  of  (A)%  of  the  estimated  pak  hour  demand 
divided  Iwtween  the  two  tanks,  and  eac'h  tank  having  a 
steam  coil  capable  of  making  67'/<  of  the  estimated  pak 
hour  demand,  hach  coil  is  full  size  to  l>etter  handle  the 
load  during  breakdowns.  This  equipment  is  size<l  to  in¬ 
clude  the  demand  of  the  future  two  stories. 

Typ  It  cop|M*r  tubing  with  cast  brass  fittings  having 
silver  brazing  alloy  inserts  was  us<‘<l  for  the  water  piping, 
except  that  galvanized  wrought  iron  |iip  with  malleable 
iron  fittings  was  used  for  c(»ld  water  piping  5  in.  and  larger. 

Water  is  distributed  at  the  top  floor  to  risers  feeding 
d(mn  through  the  building.  Where  the  static  pressure  may 
exceed  .'>0  psi,  pressure,  reducer  valves  are  installed;  on 
the  risi*r  for  cold  water,  and  on  the  branches  for  the  cir- 
culalfHl  hot  water.  The  entire  system  was  sized  using  the 
Department  of  Commerce  use-curves  to  establish  gpm  re- 
(|uirenients  and  yet  maintain  a  velocity  under  10  ft  pr 
Mfond — generally  l>etween  7  and  8  fps.  Two  fixture  units 


TABLE  3. — SUMMARY  OF  COMPRESSED  AIR  USE 
AND  SUPPLY 


Building 

Use  1 

Demand, 

cfm 

lUse  Factor,! 

!_ _ % _ 

Supplied 

1  Cfm  Air 

Medical  S  c  i  - 
ence  Building  Laboratories 

University  Hos-  Loborotories 
pitol  Building  Hospital  Outlets 
Institute  of  Re- 
habilitotion  Laboratories 

1,621 

272 

40 

10 

15 

18 

100 

100 

243 

49 

40 
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are  allowed  in  design  computations  for  each  cold  water 
laboratory  outlet  and  one  fixture  unit  for  each  hot  water 
laboratory  outlet,  A  separate  street  pressure  cold  water 
system  is  installed  at  the  cellar  ceiling,  serving  the  cellar 
and  ground  floors.  This  system  supplies  the  large  demand 
for  (1)  the  condensate  cooling  water  in  the  cellar  ma¬ 
chinery  room,  (2)  the  general  toilet  rooms  on  the  ground 
floor,  and  (31  the  kitchen  on  the  ground  floor. 

Chilled  Drinking  Water 

A  central  chilled  drinking  water  system  serves  the  build¬ 
ing.  Chilled  water  is  fed  from  a  central  unit  in  a  cellar 
machinery  room,  up  through  one  riser  to  the  top  floor 
where  it  is  distributed  to  the  three  other  risers,  feeding 
down  and  circulated  back  to  the  central  unit.  The  central 
unit  consUts  of  a  cooler  served  by  a  7V^  hp  Freon  com¬ 
pressor  and  water  cooled  condenser  that  can  cool  265  gph. 
Included  is  a  150  gal  storage  tank.  A  cooling  tower  re¬ 
circulates  the  cooling  water  from  the  condenser.  It  has  a 
design  capacity  to  handle  a  similar  central  unit  for  the 
future  University  Hospital. 

Another  separate  cold  water  system  is  provided  to  sup¬ 
ply  water  for  the  flushing-rim  floor  drains  in  the  animal 
rooms  of  Berg  Institute.  With  the  small  incidence  of  simul¬ 
taneous  use,  a  surge  tank,  fed  through  a  float  valve,  was 
installed  in  the  pnl  house  level,  centrally  located  among 
the  risers  supplying  these  fixtures. 

A  filtered  water  system  serves  the  microbiob»gy  labora¬ 
tories  (second  floor)  of  the  research  section.  Cold  water 
is  filtered  through  three  20  gpm  filters  (the  estimated  de¬ 
mand  )  l<M’ated  on  the  second  floor  and  is  then  distributed 
to  the  laboratories  through  the  corridor  ceiling. 

Fire  Protection  Systems 

Although  the  entire  project  is  and  will  be  of  fireproof 
construction,  supplementary  and  preventive  fire  protection 
are  provided,  consisting  of  a  fire  8tandpi|)e  system  for  the 
buildings,  and  a  sprinkler  system  for  cellar  storage  rooms 
and  other  areas  having  volatile  occupancy. 

The  Medical  Science  Building  has  four  4  in.  standpipe 
risers,  fed  from  the  gravity  tanks,  each  having  a  reserve 
«»f  35(K)  gals  for  this  system.  The  supply  is  fed  down 
through  one  riser  to  a  6-in.  cross  connection  at  the  bottom 
of  the  building,  and  up  the  other  risers.  The  crass  connec¬ 
tion  has  plugs  provided  for  future  extension  to  the  other 
units  of  the  center  as  shown  in  Fig.  3.  Hose  stations  con¬ 
sist  of  a  2*/o  in.  hose  valve  for  use  by  the  fire  department, 
connected  through  a  reducer  to  ly^  in.  fire  hose  (*n  a  rack 
for  building  personnel.  These  valves  and  a  2^^^  gal  water 
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type  fire  extinguisher  are  all  enclosed  in  a  recessed  type 
cabinet.  This  standpipe  system  will  eventually  he  supplied 
from  gravity  tanks  on  the  taller  University  Hospital  as 
mentioned  when  describing  the  water  system.  Space  in  the 
cellar  machinery  room  is  allowed  for  a  future  fire  pump 
to  provide  adequate  pressure  for  fire  department  use  in 
the  taller  building. 

A  sprinkler  system  is  installed  to  protect  the  cellar  stor¬ 
age  rooms  and  the  laboratories  where  experiments  are  con¬ 
ducted  using  volatile  materials.  The  system  is  supplied 
from  a  direct  connection  to  a  city  water  main  to  provide 
adequate  pressure  for  the  up|)er  floors.  A  reserve  of  250() 
gals  is  provided  in  each  gravity  tank,  feeding  the  system 
through  a  checked  dead  riser  connected  to  the  cross  con¬ 
nection  at  the  bottom  of  the  building.  A  centrally  located 
riser  has  a  valved  connection  on  every  floor  for  extension 
through  the  corrider  ceiling  to  the  laboratories  as  required, 
except  a  plugged  connection  is  provided  on  the  ground 
and  first  floors.  The  third  floor  is  presently  connected  to 
this  riser. 

Gas  System 

Manufactured  gas  supplied  from  the  utility  company’s 
main  in  First  Avenue,  has  a  heat  content  of  538  Btu  per 
cu  ft.  This  service  enters  this  building  at  the  northern  end. 
a  central  location  for  the  entire  project,  and  was  sized  to 
■serve  the  entire  center.  Steel  pipe  with  threaded  malleable 
iron  fittings  were  used  for  this  system. 


TABLE 

4.— VACUUM 
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*Avt*rHKe  n»c  factor  for  32  o|»cratii)K  nNitn  outlets.  14  and 

60  hospital  lalxjratory  outlets. 

Laboratory  outlets  were  based  on  the  average  consump¬ 
tion  of  10  cu  ft  |)er  hr  for  a  medium  size  Bunsen  burner. 
All  branches  in  the  school  wing  are  sized  for  100%  us<% 
while  the  branches  in  the  «)ther  laboratories  are  sizerl  with 
a  use  factor  of  50% ;  a  u.se  factor  of  65^/{  for  the  risers 
in  the  school  wing,  and  30%  for  the  other  risers.  Various 
use  factors  are  used  for  sizing  the  mains;  44)%  for  school 
wing  and  259?  for  the  rest  of  the  building.  The  entire 
system  is  sized  for  a  pressure  drt)p  of  0.2  in.  w.c.  back  to 
the  meter.  Summarv  of  the  estimated  connected  load  and 
demand  for  the  entire  center  is  shown  in  Table  2. 

Compressed  Air  and  Vacuum  Air  Systems 

('entral  systems  for  compressed  air  and  vacuum  air  were 
designed  for  the  center.  Galvanized  steel  pijie  with  threaded 
malleable  iron  fittings  is  used  in  these  systems.  All  outlets 
use  1  cfm. 

Use  fa<'tors  for  sizing  the  compressed  air  system  are: 
70'/f  for  school  wing  branches,  for  other  branches, 

40'^  for  school  wing  risers,  2.5%  for  other  risers,  •40% 
for  school  wing  mains,  ami  varying  259<  t<i  18%  for  other 
mains.  Compressed  air  f«)r  the  heating-ventilating  con¬ 
trols  are  also  supplied  from  this  system. 

Use  factors  for  sizing  the  vacuum  air  system  are:  100% 
for  school  wing  branches,  .50^  for  other  branches,  6.5% 
for  school  wing  risers,  .50'/f  for  other  risers,  varying  .50'^ 
to  40%  for  school  wing  mains,  ami  varying  50%  to  20% 
for  other  mains.  The  lack  of  reduction  of  the  use  factors 
for  the  laboratory  risers  were  caused  by  the  concentration 
of  outlets  on  one  branch  of  the  riser. 

Compressors  and  vacuum  producer  piimp.s  are  of  the 
rotary  licjuid  seal,  displacement  ty|)e,  with  selection  based 
on  the  summaries  shown  in  Tables  3  and  4.  Sim-e  present 
compressed  air  demand  is  243  cfm  of  44)  psi  air,  two  225 
cfm  compressors  are  installed,  one  to  carry  the  major  part 
of  the  loa<l,  and  the  other  for  standby.  Space  is  provided 
for  a  third  compressor  for  future  installatiim  at  the  time 
of  full  demand,  eventual  load  being  carried  by  two  com¬ 
pressors  with  the  third  as  standby.  I’wo  vucuum-pr«»ducer 


Fig.  4.  Schemotic  arrangement 
far  the  compressed  air  unit  and 
piping. 
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Vacuum  ditcharga 
*  (up  through  roof) 


Fig.  5.  Schematic  for  the  vacuum  pump  unit  and  piping. 

pumpH  are  iiiHtalleri  for  320  cfin  at  20  in.  Ilg,  one  to  carry 
the  major  part  of  tfie  entire  H(‘rnan<l,  and  the  other  bh 
atandhy.  This  waa  done  to  take  advantage  of  economical 
atandard  e<|uipment  aizea.  Schematic  diagrania  of  Lite  com- 
preaar'd  air  and  vacuum  air  equipment  inatallation  is  shown 
in  Figs.  4  and  .S.  For  iardated  centrifuges,  a  7.5  pai  com- 
preaaor  unit  was  alart  provided. 

Spacial  Systems  and  Equipment 

DislUled  wnter  system.  A  distilled  watr*r  system  consist¬ 
ing  of  one  centrally  IrMated  riser  with  a  dia|M‘nsing  unit 
on  each  laboratory  floor  was  provided  for  an  estimated 
demand  i>f  2(M)  g|Mi.  Located  in  the  |)enthouse,  a  duplex 
50  gph  automatic  steani-o|M‘rated  water  still  was  provided 
with  automatic  starting,  stopping,  and  Hushing  controls  for 
maintaining  the  level  in  an  adjaeent  2(K)  gal  box  type 


storage  tank,  and  operating  either  or  both  stills.  All  sur¬ 
faces  of  the  stills  and  storage  tank  coming  in  contact  with 
the  distillate  is  coated  with  pure  bl<x;k  tin.  To  maintain 
the  purity  of  the  distillate,  aluminum  pif>e  with  threaded 
cast  aluminum  fittings  and  cast  aluminum  alloy  gate  con¬ 
trol  valves  having  stainless  steel  stem  and  disc  are  used. 
I)is|)ensing  units  were  fabricated  of  stainless  steel,  of  a 
size  to  accommodate  a  standard  .5  gal  bottle.  The  supply 
fixture  is  a  block  tin-lined  self-closing  swing  spout  faucet. 

Glycerine  system.  A  system  of  piping  was  provided  for 
distributing  a  mixture  of  glycerine,  carbolic  acid,  forma¬ 
lin,  and  alcohol  to  six  outlets  in  the  cadaver  storage  room. 
To  minimize  corrosion,  all  materials  for  handling  this  mix¬ 
ture  are  of  stainless  steel  conforming  with  the  American 
Iron  and  Steel  Institute  Type  304.  A  .50  gal  storage  tank 
installed  as  high  as  possible  on  the  same  floor  in  an  ad¬ 
jacent  room,  is  supported  by  structural  meml)ers  from  the 
floor.  To  fill  this  tank,  a  self-priming  electric  driven  pump 
is  installed  across  the  tank  support  bracing,  at  a  con¬ 
venient  height  for  suction  from  the  mixture  mixing  crea  k. 

Maceration  tank.  A  new  tank  was  designed  for  the  mac¬ 
eration  work  done  at  the  scho*)!.  This  tank  is  the  box  type 
w  ith  sliding  doors  on  top,  and  was  fabricated  of  insulated 
hollow  stainless  steel.  The  tank  has  water  supplied  from  a 
swing  spout  faucet  over  the  top  of  the  unit  with  thermo¬ 
statically  controlled  mixed  water.  Tem|)<‘rature  in  the  tank 
during  its  work  process  will  l>e  maintained  by  tbermostati- 
cdlly  controlled  immersion  tyja*  electric  beater.s  in¬ 
stalled  at  the  bottom  of  the  tank. 

Deftreaser.  For  degreasing  and  drying  the  product  of 
the  maceration  tank,  a  degreasing  unit  used  in  the  metals 
industry  was  adaptetl.  This  unit  vaporizes  a  solvent  for 
degreasing  and  drying,  and  the  used  vapor  is  condensed, 
cleaned,  fdtered,  and  recirculated  for  re-use.  The  solvent 
will  l»e  vaporized  by  automatically  controlled  immersion 
ty  |)e  electric  heaters.  The  tank  body,  into  which  the  product 
for  degreasing  is  placed  in  wire  baskets,  is  made  of  monel 
metal  as  is  the  water  jacket  condenser  around  this  tank. 
The  solvent  storage  tank  is  zinc  coated.  A  ventilating  fan 
mounted  on  top  of  the  unit  exhausts  the  exci‘ss  fumes  from 
the  unit  and  discharges  it  to  the  atmosphere  above  the  roof. 


Military  Hospital  is  Air  Conditioned 


Covering  a  total  of  15.9  acres  and  rising  t«)  a  height  of 
17  st«»ries,  the  central  Military  Hospital,  Bogota,  (ilolom- 
bia,  will  incorporate  the  very  latest  in  hospital  design, 
equipment,  and  techniques,  its  proposed  «M-cupancy  was 
750  beds,  with  2.50  beds  for  hospital  |KTsonnel;  however, 
enlargements  are  under  consideration  which  will  make 
possible  the  aceonimodation  of  1,(MM)  patients. 

A  triangular  unit  system  of  architecture  was  adopted 
for  the  building,  consisting  in  placing  the  patients’  rooms 
along  both  arms  of  a  triangle,  with  service  areas  (ntoms 
for  linen,  supplies,  snack  bars,  and  nurses’  stations)  lo¬ 
cated  at  the  apex.  The  hospital  is  fornntl  of  thr»*e  such 
giant  17-st«>ry  V’s,  jttined  arm  to  arm  as  btllows:  VVV. 
Thus  important  supplies  and  equipment  are  always  near 
at  hand  to  dcM'tors  ami  nurses,  without  the  mn'essity  of 
traveling  long  corridors.  Vertical  connections  are  four 
floor-to-Hoor  staircases  and  six  elevators. 


From  the  third  basement  to  the  top  Moor  anti  penthouse, 
the  hospital  is  served  by  the  circulation  of  filtered  and 
heated  1(K)%  fresh  outside  air,  with  no  recirculated  air 
used.  Five  large  oil-fired  heating  units  circulate  a  total 
of  1(>.5,4(K)  cfm,  each  unit  being  equip|M‘d  with  thermo¬ 
static  and  humidistatic  controls. 

Seven  Typhoon  packaged  air  conditioning  units  serve 
all  rooms  devoted  to  surgery,  maternity  and  obstetrics, 
ortho|>edics,  plastic  surgery,  and  incubation.  Two  Ty¬ 
phoon  25-ton  units,  and  several  others  of  lesser  capacities, 
are  used  for  this  purpose,  comprising  about  60  tons  of 
air  conditioning  in  all.  Since  Bogota  is  9,(NM)  feet  above 
sea  level  and  remains  at  moderate  temperatures  all  year 
round,  the  air  conditioning  of  these  areas  serves  pri¬ 
marily  to  maintain  stable  atmospheric  conditions. 

The  entire  central  heating,  air  conditioning,  and  ven¬ 
tilating  system  was  supplied  and  installed  by  the  Typhoon 
Kxport  Corporation. 
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Proper  Location  of  Fans 


A.  N.  ROGERS 


Sturt«v«nt  Division,  Wosfinqhouso  EUctric  Corp.,  Boston,  Mass. 


Whether  the  fan  should  function  as  part  of  a  blow-through 
or  a  draw-through  system  is  important  to  the  engineer. 
One  system  will  show  a  power  saving  as  compared  to  the 
power  required  to  operate  the  other. 


BLOW-THROLGH  system  or  draw-through  system? 

Forced  draft  or  induced  draft?  Although  these  are 
questions  that  face  the  engineer,  it  is  a  comparatively 
little  recognized  fact  that  when  there  is  a  density  change 
within  a  given  system,  a  fan  will  consume  less  power 
than  when  it  is  handling  gas  at  the  higher  density. 

Recognition  of  this  fact  can  result  in  considerable 
power  savings  in  many  ty|)es  of  fan  applications  espe¬ 
cially  in  drying  and  industrial  oven  work.  In  heating  or 
air  conditioning  systems,  over  10%  of  the  power  may  be 
saved  by  arranging  the  fans  to  blow  through  the  heating 
coils  and  draw  through  the  cooling  coils  rather  than  vice 
versa.  There  is  an  added  bonus  to  this  tyjie  of  arrange¬ 
ment  in  that  the  least  volume  of  air  is  passing  through 
the  fan  itself  and  in  many  instances  a  smaller  size  fan 
may  be  use<l. 

Illustrative  Problem 

Take,  for  example,  a  system  as  sketched  in  P  ig.  1,  con¬ 
sisting  simply  of  duct  work  and  heating  coils.  Compare 
the  air  horsepower  required  by  Pan  A  blowing  cool  air 
into  the  system  and  P'an  li  drawing  hot  air  out  of  the 
system.  The  air  is  heated  from  70  deg  P'  to  6(K)  deg  P'  in 
the  system,  thus  cutting  the  density  in  half  and  doubling 
the  volume.  (530  deg  absolute  to  1060  deg  absolute). 
Air  Horsepower  =  Volume  X  pressure  X  .01)01.58 
Therefore: 

.\ir  HP  for  P'an  A  = 

13,.350  X  2  in.  X  0.(HH)1.58  =  4.20  hp 
.Air  HP  for  Fan  B  = 

26,700  X  2  in.  X  0.IHH)1.5}1  =  8.40  hp 
In  this  system  the  fan  hlowing  the  cool  air  requires  only 
half  the  air  horsepower  of  the  fan  drawing  hot  air,  a  sav¬ 


ings  of  4.2  hp.  P'urthermore,  P'an  li  would  have  to  be  con¬ 
siderably  larger  to  ojierate  at  the  same  efficiency. 

The  fan  handling  the  greater  volume  of  less  dense  air 
c(»nsumes  the  larger  amount  of  power.  Therefore,  the  fan 
is  doing  more  work  (>er  pound  of  air  when  the  density  is 
lower.  This  is  shown  by  the  horsepower  formula: 

HP  =  PVK 

where  K  is  a  constant  to  make  the  units  of  the  e<|uation 
consistent.  The  density  effects  on  power  and  pressure  can¬ 
cel  on  a  constant  pressure  rise,  and  power  varies  directly 
with  the  volume.  A  graphic  representation  of  the  work  per¬ 
formed  is  shown  in  P'ig.  2. 

Analysis  of  Problem 

It  is  obvious  that  all  energy  going  into  a  system  must 
come  out.  How  then  do  we  account  for  the  extra  energy 
put  into  the  draw-through  system?  The  air  leaving  the 
draw-through  system  must  be  at  a  higher  energy  level 
than  that  leaving  the  blow-through  system.  P'or  this  pur¬ 
pose  consider  the  fan  to  be  a  heat  machine  (or  compres¬ 
sor)  transmitting  the  power  input  into  the  air  in  the  form 
of  heat. 

There  is  a  difference  of  4.20  hp  Iwtween  the  blow- 
through  Pan  A  and  draw-through  P’an  li. 

1  hp  =  42.4  Btu  |H*r  minute 

therefore,  4.20  X  42.4  =  178  Btu  |H:r  minute  additional 
energy  is  being  added  to  the  air  on  the  draw-through 
system. 

Btu  per  min 

Temjierature  Difference  =  - 

lb  air  |>er  min  X  (.V 


Fig.  1.  Sketch  of  a  system  consist¬ 
ing  of  ductwork  and  heating  cails. 
Either  Fan  A  or  B  would  be  used. 
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”  15,350  26,700 

VOLUME -CFM 

Fig.  2.  GropHic  representotion  of  the  work  performed. 

where  C|.  =  *|ie«  ifir  heat  of  air  at  constant  pressure 

178 

Teinjierature  Difference  = -  - =  ().744{  deg 

1(KK>  X  0.2.38 


The  air  temperature  from  the  draw-through  system 
will  l>e  0.748  deg  higher  than  the  blow-through  system. 
This  could  l>e  checked  with  a  sensitive  thermometer  as¬ 
suming  the  fans  to  be  of  equal  efficiency. 

To  make  the  energy  level  of  the  air  leaving  the  blow- 
through  system  equal  to  that  of  the  draw -through  svstem, 
an  extra  178  Btu  per  minute  of  heat  must  Ire  added.  Note 
that  this  is  not  reversible.  That  is  it  is  impossible  to  save 
4.20  HP  by  putting  178  Btu  per  minute  less  into  the  draw- 
through  system. 

From  the  foregoing  it  may  be  concluded  that,  for  mini¬ 
mum  power  consumption,  a  fan  should  l)e  placed  at  a 
point  in  the  system  where  the  air  has  the  highest  density. 
The  example  illustrates  an  extreme  case  when  the  power 
is  doubled  but  even  in  heating,  say,  from  0  deg  to  90  deg, 
the  power  can  l>e  reduced  15%.  There  are,  of  course,  sys¬ 
tems  where  fan  location  is  limited  because  of  other  factors 
such  as  the  possibility  of  leakage.  All  other  things  being 
equal,  however,  it  is  well  worth  while  taking  into  account 
the  location  of  the  fan. 


Improved  Method  for  Applying  Cermets 


A  rapid,  economic;al  pr<M;ess  for  applying  a  common 
type  of  cermet  coating  to  a  metal  base  is  now  in  use  at 
the  National  Bureau  of  Standards.  The  cermet  powder 
in  this  case  is  a  chromium-boron-nickel  mixture  that  is 
combined  with  a  (ceramic  frit.  The  prints  employs  ordi¬ 
nary  ceramic  coating  priM^edures  to  replace  the  former 
flame-spraying  method  and  provides  a  hard,  high-tem- 
(Terature-resistant  facing  for  metal  parts.  Develo|)ed  by 
I).  G.  Moore  and  J.  R.  Cuthill  of  the  Bureau's  enameled 
metals  laboratory,  the  coatings  have  excellent  thermal 
shtK'k  resistant^  and  are  reasonably  ductile. 

(^rmets  possess  properties  of  both  metals  and  ceramics. 
The  f‘hromium-boron-nickel  types  have  some  degree  of 
ductility,  are  resistant  to  thermal  shock,  and  oxidation  at 
high  temperatures,  and  retain  their  strength  and  hardness 
at  high  temperatures  as  well.  In  recent  years,  chroinium- 
boron-nickel  layers  have  l»een  used  extensively  as  hard 
facings  for  metal  parts,  subjected  to  the  severe  conditions 
of  erosion  and  oxidation.  In  one  commonly-used  prrM-ess, 
the  chromium-boron-nickel  [mwder  is  flame-sprayed  onto 
the  metal  part.  This  overlay  is  then  fused  to  the  base 
metal  with  an  oxy-acetylene  torch.  The  resulting  layer  is 
dense  and  well-bonded  but  has  several  disadvantages. 
First,  it  tends  to  Ik*  ex|)ensive  for  large-scale  production; 
sectind,  the  flame-spray  technique  is  un.«uited  to  the  coat¬ 
ing  of  cylindrical  parts  of  small  inside  diameter;  third, 
the  priN-ess  is  not  feasible  where  thin  layers,  about  .(M)2  in., 
are  required.  To  overcome  these  objection.s,  the  Bureau 
undertook  a  study  of  other  methods  of  applying  chrom- 
ium-boron-nickel  cermets.  So  far,  the  use  of  ordinary 
ceramic  coating  pr<M-e«lures  up|M‘ars  to  Ik*  the  most  suc¬ 
cessful. 

In  the  NBS  prm'ess,  a  slip  is  prepared  from  a  <‘ermet 
pi>wder  and  a  <*eramic  frit.  However,  instead  of  flame- 
spraying  the  material,  the  usual  ceramic  coating  prt>- 
cedure  is  followed  and  the  slip  is  applied  to  the  metal 
part  at  room  tenifterature  by  either  dipping  or  spraying. 
The  |>art  is  then  fired  at  a  tem|K*rature  above  the  melting 
point  of  both  the  cermet  and  the  frit.  During  the  firing 
the  ceramic  phase  in  the  coating  serves  as  a  flux  to  permit 


welding  of  the  cermet  particles  without  the  necessity  of  a 
highly-purified,  oxygen-free  atmosphere.  Depending  on 
the  firing  tem|>erature.  the  ceramic  material  either  “sweats 
out"  to  the  surface  or  remains  as  occlusions  in  the  cermet 
network,  while  the  cermet  particles  melt  to  form  a  con¬ 
tinuous  layer  that  becomes  brazed  to  the  surface  of  the 
basis  metal. 

In  one  series  of  ex|K?riments.  coatings  with  different 
ratios  of  frit  to  cermet  powder  were  prepared  and  ap¬ 
plied  to  various  basis  metals.  It  was  discovered  that  the 
sweating  out  of  the  glassy  phase  to  the  surfat'e  of  the 
cermet  layer  occurred  at  a  firing  temjjerature  of  l‘J(K)  deg 
F  for  coatings  which  contained  .5,  10,  or  20  parts  by 
weight  of  frit.  However,  a  temperature  of  2100  deg  was 
required  before  sweating  out  m-curred  with  a  coating 
which  contained  50  parts  by  weight  of  frit.  In  the  cases 
where  sweating  out  did  not  occur  at  all,  the  glassy  phase 
was  found  to  Ik*  enmeshed  in  a  welded  network  of  the 
cermet  material. 

Firing  time  had  little  effect  on  the  appearance  of  the 
coatings;  a  coating  ap|K‘ars  the  same  after  16  minutes  of 
firing  as  it  does  after  2  minutes.  Firing  in  air  gave  satis¬ 
factory  coatings  on  alloys  that  initially  had  good  oxida¬ 
tion  resistance,  but  a  furnace  atmosphere  of  low  oxygen 
content  was  necessary  to  achieve  satisfactory  protection 
on  such  metals  as  molybdenum,  ingot  iron,  and  several 
low-alloy  steels. 

Neither  thorough  cleaning  nor  roughening  of  the  metal 
surface  pri<*r  to  applying  the  coating  was  essential.  Satis¬ 
factory  coatings  were  obtained  on  smooth  surfaces  which 
had  been  only  mildly  degreased  before  applying  the  slip. 

1'he  coating  with  the  Icest  continuity  of  the  Cr-B-Ni 
layer,  and  with  the  l)est  ap|)earance,  was  obtained  from 
a  mixture  of  10  parts  of  frit.  90  parts  of  cermet  powder, 
and  5  parts  of  clay  by  weight.  This  coating  was  desig¬ 
nated  M-()0.  With  this  mixture,  coating  thicknesses  in  the 
range  of  0.004  t«)  0.(K)8  in.  can  be  achieved  by  single-coat 
a|>pli<'ation.  For  thicknesses  greater  than  this  range,  mul¬ 
tiple  coatings  are  recommended.  For  thinner  coatings, 
finer  grinding  of  the  slip  is  required. 
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how  ono  monufacfuror  tosted 
•nd  appiiod  opoxy-rotin  cooting 
to  w«tor  troatmont  aquipmont 


New  Plastic  Guards  Tanks 
Against  Corrosion 


J.  D.  ROPER 

Pr«tid«nt,  Rop«r  Manufacturing  Co.,  El  Monta,  Calif. 


Plastic  dipped  tonks  entering  and  leaving  curing  oven. 


Fig.  1.  Epon  resin  formulation  on  steel  ponel  at  left,  held  ot 
190  deg  F  for  two  years,  blistered  slightly  but  did  not  rupture. 
Porceloin  coated  panel  at  right,  otter  some  exposure,  shows 
rust  spots  in  center. 


that  film  thickness  of  the  cured  coating  was  1  mil.  The 
panel  was  then  heated  to  WK)  deg  F,  and  held  at  that 
temperature  for  15  minutes.  Panels  were  withdrawn  from 
the  oven  and,  without  giving  them  a  chance  t«»  co<d,  were 
plunged  into  cold  water.  This  treatment  had  no  effect  on 
the  coating;  no  signs  of  chipping,  crazing,  or  crarkiiig 
were  noted. 

Similarly,  because  of  the  (M»ating’s  tenacious  adhesion 
to  steel,  accidental  denting  of  a  tank  will  not  cause  a  break 
in  the  lining.  A  coated  panel  of  boiler  plate  stm-k  was 
bent  through  an  arc  of  180  degrees,  using  a  Va-inch  man¬ 
drel.  A  standard  epoxy  coating,  1  mil  thick,  did  not  spall 
or  chip  or  flake  off  the  steel. 

Ihis  lining,  formulated  from  F.pon*  1007  resin  by  the 
Trail  (Chemical  Company  of  FI  Monte,  California,  has  also 
been  tested  on  a  steel  panel  held  at  190  deg  in  an  autiM-lave 
for  more  than  two  years.  Another  steel  panel,  coated  with 
a  high  quality  {xircelain  was  checked  right  along  with  it. 
At  the  end  of  the  test,  large  rust  spots  could  be  found  in 
the  center  of  the  porcelain  panel.  'I'he  resln-bas«*«l  coating, 
on  the  other  hand,  showed  small  blisters  but  no  film  rup¬ 
ture  or  loss  of  gloss,  as  shown  in  Fig.  I.  Ihe  fact  that 
this  coating  was  as  glossy  at  the  end  of  the  test  as  it  was 
at  the  beginning  indicated  that  the  coating  would  con¬ 
tinue  to  protect  the  panel  to  which  it  had  l>een  applied. 

Immersion  tests  show  that  the  lining  resists  acids,  or¬ 
ganic  chlorides,  detergents,  and  salt  spray,  both  at  room 
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EPOXY'  resins,  only  a  few  years  old  but  already  in 
wide  use  throughout  industry,  are  finding  their  way 
into  the  heating  and  ventilating  field.  Suitably  formulated 
with  a  curing  agent,  they  are  being  applied  to  water 
.softeners,  storage  tanks,  and  water  heaters  with  singular 
success  in  preventing  corro8i(»n. 

Several  tests  were  conducted  to  determine  the  physical 
iharacteristics  of  the  lining.  To  evaluate  thermal  shock 
resistance  we  coated  a  Vn-inch  hot  rolled  steel  panel  so 


TARLE  1— RESISTANCE  OF  EFOXY  RESIN  FORMULATION 

TO  VARIOUS 

REAGENTS 

( 1  -mil  coating  is  unaffected  by  three  nwnths'  immersion  in 
the  followirtg  reogent  concentrations  in  water  at  ro<sn  tempera- 

ture.) 

Miscellaneous  Reogents 

liquid  detergent  (100%) 

sodium  chlorite  (25%) 

liquid  detergent  (50%) 

sodium  hypochloride  (5%) 

solid  detergent  (1%) 

calcium  hypochloride  (5%) 

sodium  methoxide 

Ferric  chloride  (5%) 

(40%  in  methonol) 

water 

saturated  salt  vapor  at 

100  F  for  500  hours 

Acids 

Alcohols 

ocetic  acid  (1%) 

ethyl  alcohol 

linseed  fatty  ocids 

isopropyl  alcohol 

sulfuric  acid  (up  to  75%) 

secon^ry  butyl  alcohol 

hydrochloric  ocid  (up  to  25%) 

n-butyl  alcohol 

nitric  ocid  (up  to  10%) 

methyl  isobutyl  alcohol 

phosphoric  acid  (up  to  85%) 

diacetone  alcohol 

Boses 

hexylene  glycol 
glycerine 

sodium  hydroxide  (all  cone.) 
ammonium  hydroxide  (10%) 

Organic  Chlorides 

Cyclic  Hydrocorbons 

carbon  tetrachloride 

toluene 

allyl  chloride 

xylene 

Ketones  &  Aldehydes 

Ethers 

methyl  isobutyl  ketone 

diethyl  ether 

formaldehyde  (30%) 

bis  (/S-chloroethyl)  ether 

(At  higher  temperatures,  chemical  resistance  of  the  coating 

is  also  good.  It  is  unaffected  by  the  materials  listed  below,  ex¬ 
posure  beir>g  ot  1 50  deg  for  three  weeks  unless  otherwise  noted.) 

isopropyl  alcohol 

allyl  chloride 

secondory  butyl  alcohol 

20%  sodium  hydroxide 

(boiling,  24  hrs) 

methyl  isobutyl  carbinol 

73%  sodium  hydroxide 

(280  F,  2  weeks) 

diacetone  alcohol 

glycerine 

hexylene  glycol 

glycerine  (170  F,  6  weeks) 

methyl  isobutyl  ketone 

water 

and  (*l(*vatnl  tetn{N*ra(ureH.  Tahit*  1  giv<^  a  mure  complete 
lioting. 

Method  of  Application 


Fig.  3.  Electronic  gage  checks  coating  thickness. 


nandhlasting  of  tank  comp«>nentA  I  Fig.  2)  just  before 
welding  gave  better  results  than  a  chemical  bath  and  rinse. 

Welded  tanks  are  completely  submerged  in  a  high 
tem[ierature  curing  epoxy  formulation  for  10  minutes  and 
are  withdrawn  slowly  to  avoid  sags  or  runs  in  the  coating. 
1’hreads  in  the  tank  are  not  protected,  hut  are  reamed  and 
re-tap|)ed  after  the  coating  has  been  cured. 

After  an  K-minute  drain  period,  tanks  are  sent  through 
a  gas-fired  curing  oven,  where  they  are  held  at  .5(K)  deg 
for  ah<»ut  13  minutes.  The  cured  coating  comes  out  a 
light  greenish  brown.  As  soon  as  tanks  have  cooled  suf¬ 
ficiently,  they  are  rerouted  through  the  dipping  vat  a 
sT'cond  time  to  assure  com|>lete  coating  and  a  film  thick¬ 
ness  heavy  enough  to  withstand  normal  wear.  The  second 
cure,  also  at  5(N)  deg,  takes  21  minutes,  after  which  the 
coating  has  turned  a  deep,  rich  brown.  Completed  tanks 
are  allowed  to  cool  for  about  22  minutes. 

The  thickness  of  the  final  cured  film  must  be  at  least 
1  mil,  and  is  usually  clo.se  to  mil.  Quality  control 
at  Rofier  Is  checked  with  an  electronic  gage  (Fig.  3). 


The  success  of  any  c«iating  depends  to  a  very  large 
degree  on  the  cleanliness  of  the  surface  to  which  it  is 
applied.  At  the  Roper  plant,  it  was  found  that  th«)rough 


Fig.  2.  Tonk  componants  are  sarvi-blasted  priar  ta  assembly 
and  dipping. 


Advantages  of  a  Plastic  Lining 

l..aboratory  tests  indicate  that  the  cured  coating  will 
stand  up  almost  indefinitely  under  normal  use.  Navy  salt 
spray  tests,  run  for  2(MK)  continuous  hours,  have  had  no 
apparent  ill  effects  on  the  coating.  Its  re.sistance  to  alka¬ 
line  solution  is  also  very  high,  immersion  of  half  a  panel 
in  180  F  water  left  no  mark,  not  even  at  the  water  sur¬ 
face  line.  FMnaliy,  plastic-c«)ated  tanks  filled  with  sulfuric 
acid  held  their  contents  for  months  without  leaking.  Table 
1  shows  the  materials  successfully  contained  by  the  film. 

Flastic-coated  tanks  and  porcelain  finished  ones,  have 
essentially  the  same  resistance  to  corrosion  caused  by 
water  or  chemicals,  although  the  plastic  coat  was  l)etter 
able  to  withstand  extreme  thermal  shcK'k.  Another  im- 
|M>rtant  advantage  shared  with  porcelain  is  that  the  baked 
ep*)xy  coating  does  not  impart  any  taste  or  odor  to 
water. 

Laboratory  tests  have  been  fully  corroborated  by  re¬ 
sults  in  the  field.  More  than  ;K),(K10  tanks  have  been  de¬ 
livered  in  three  years  with  no  complaints  to  date.  Fven 
though  the  cost  to  coat  a  tank  is  slightly  higher  than 
other  methods,  the  resin  liner  seems  worthwhile. 


86 


AUGUST,  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


AIR  CONDITIONING.  HEATING  am  VENTILATING’S 


Sampling  and  Analyzing  Aix 
for  Contaminants 


LESLIE  SILVERMAN 

Auociat*  Prof«ttor  of  Induitriol  Hygiono  Enginooring,  Harvard  Univartify, 
School  of  Public  Health,  Botton,  Mau. 


Procedures  are  described  for  sanpliiig  and  analyzing  gases, 
vapon  and  particulate  natter  present  as  air  contaninants  in  work 
places.  Indaded  are  extensive  tables  on  collection  methods  and 
analysis,  and  direct  chemical  reaction  devices. 
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Sampling  and  Analyzing  Air 
for  Contaminants 


LESLIE  SILVERMAN 


Aitoci^f*  Profauor  of  Industrial  Hy9iono  Enginooring,  Harvard  Univarsity, 
School  of  Public  Haalth,  Boston,  Mass. 


Th«  intensify  end  frequency  of  enalyzing  air  in  work  placet 
has  progressively  increased  in  recent  years.  The  wide¬ 
spread  introduction  of  new  and  different  chemicals  hat 
created  e  need  for  new  and  different  sampling  and  ana¬ 
lytical  methods.  A  discussion  is  presented  of  air  contami¬ 
nants  in  work  placet,  their  influence  on  sampling  and 
analytical  methods  to  be  employed,  and  sampling  pro¬ 
cedures.  Sampling  devices  are  described  for  gases  and 
vapors  as  well  at  particulate  matter. 

SAMPLING  and  analyzing  air  for  contaminants  in 
w<irk  places  is  a  problem  which  has  occupied  the 
••ff(»rts  of  several  hundred  |>eople  for  the  last  fifty  years. 
'I’he  intensity  and  frequem-y  of  analyzing  air  in  work 
places  has  progressively  increased  in  recent  years  and 
the  widespread  introduction  of  new  and  different  chemi¬ 
cals  has  created  a  need  for  new  and  different  sampling 
and  analytical  methods. 

For  air  sampling  purposes,  the  contaminants  as  they 
(HX'ur  can  l»e  groufted  into  characteristics  which  they  may 
have  in  regard  to  their  solubility  and  vapor  pressure, 
(rases  and  vap«*rs  may  l>e  groufred  as  follows  and  are 
so  enumerated  in  Table  1 ; 

1.  Gases  and  vapors  which  are  water  soluble  or  misci¬ 
ble  and  which  can  therefore  Im*  collected  in  water. 

2.  Gast^s  and  vapors  which  are  not  water  soluble  but 
are  soluble  or  highly  reactive  in  other  agents  and  can  be 
ahsorlted  or  will  rea<-t  readily  with  a  particular  solvent 
or  agent. 

3.  (rases  and  vapors  which  are  not  water  soluble  and 
which  slowly  react  with  absorbing  agents  and  therefore 
re<juire  much  nuire  treatment  for  collection. 

Dusts  may  i>e  grouped  into  the  following  categories; 

1.  Relatively  insoluble  mineral  dusts  such  as  silica, 
granite,  asbestos  and  insoluble  metal  oxides. 

2.  .Soluble  mineral  dusts  such  as  limestone  or  dolomite 
which  are  soluble  in  water  or  weak  acids. 

3.  Organic  dusts  which  may  or  may  not  he  affected 
by  water  such  as  trinitrotoluene  (TNT),  dichloro- 
diphenyl-trichlorethane  (DDT),  flour,  soap,  leather, 
wood,  plastit^s  or  other  insecticides.  These  dusts  are 
usually  explosive  if  the  concentration  in  air  is  high 
enough. 

Fumes,  smokes  and  mists  are  usually  considered  in 
the  same  categ(»ry  as  dust  although  it  is  necessary  to 
classify  them  into  groups  depending  upon  the  type  of 
analysis  required.  If  a  particulate  enumeration  is  desiretl 
one  ty|ie  «>f  sampling  e(]uipment  is  applicable;  if  a  total 
mass  evaluation  is  to  be  used  then  another  may  4>e  em¬ 
ployed.  In  some  instances  both  kinds  may  require  evalu¬ 
ation. 


Introduction  to  Sampling 

The  general  problem  of  air  sampling  has  always  been 
concerned  with  what  is  the  purpose  of  the  sampling. 
Industrial  air  sampling  is  intended  to  appraise  and  evalu¬ 
ate  the  environment  as  regards  to  hygienic  standards;  or 
sf»tnetimes  to  measure  contamination  from  a  process 
for  purposes  of  studying  that  process;  or  the  performance 
of  a  given  piece  of  equipment  used  to  control  the  process. 
In  some  instances  another  impc)rtant  reason  for  air 
sampling  is  to  ascertain  whether  or  n(»t  an  explosive  con¬ 
centration  exists.  Explosive  concentrations  are  consider¬ 
ably  higher  than  those  used  for  hygienic  standards  and 
the  concentrations  of  toxic  or  non-toxic  gases  within  the 
explosive  range  are  either  anesthetic  or  asphyxial.  The 
problem  of  sampling  air  in  workrooms  and  analyzing  the 
collected  sample  has  been  the  result  of  the  desire  on  the 
|)art  of  industry  to  maintain  comfortable  and  safe  work¬ 
ing  atmospheres  as  well  as  to  comply  with  established 
codes  of  go«)d  practice  which  have  legal  authority.  Most 
of  the  rea.sons  for  sampling  can  he  summed  up  into  a 
statement  that  what  previously  was  desirable  has  now  be¬ 
come  law  and  must  lie  complied  with  in  order  to  provide 
good  working  conditions. 

It  was  an  early  concept  that  the  sampling  of  workroom 
air  should  he  correlated  direr’tly  with  breathing  rates  of 
the  workers.  In  fact,  some  of  the  early  sanqding  tech¬ 
niques  employed  devices  which  were  actually  operated 
by  the  workmen  and  it  is  still  a  good  point  to  hear  in 
mind  that  the  analysis  of  a  respirator  pad  or  a  chemical 
cartridge  as  used  in  a  given  exposure  is  a  good  integrated 
sample  of  the  air  which  has  l>een  filtered  in  passing  to 
the  worker’s  lungs. 

It  is  also  important  to  emphasize  that  the  problem  of 
biological  sampling  should  not  he  overlooked. 

Industrial  air  analysis  techniques  have  shown  that 
there  is  no  need  to  sample  air  at  values  comparable  to 
breathing  rates  of  workers  nor  is  there  any  direct  rela¬ 
tionship  of  sample  taken  to  the  volume  of  air  breathed 
by  the  worker.  It  is  important,  however,  that  the  sample 
collected  be  representative  of  the  working  environment 
and  that  it  he  weighted  in  direct  proportion  to  the  time 
the  worker  sftends  at  various  operations.  It  should  be 
noted  that  not  all  sampling  is  done  with  regard  to  the 
worker,  as  mentioned,  but  may  be  done  in  order  to  check 
the  performance  of  equipment  or  machines.  For  this  rea¬ 
son,  the  type  of  sampling  may  be  influenced  by  the  actual 
need  for  an  application  to  be  made  of  the  sample. 

Methods  of  Sampling 

The  volume  of  the  sample  to  be  collected  in  industrial 
air  sampling  is  primarily  dependent  upon  an  estimate  of 
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TABLE  1— PRINCIPAL  COLLECTION  METHODS  FOR  AIR  CONTAMINANTS 


Contominont  j  Principle  | 

Apparatus 

Collectir>g 

Agent 

Sampling 

Rate 

Range 

Collection 
EfficierKy  j 

Rar>ge  I 

Remarks 

Gases  or  vapors  Absorption  with 
water  soluble  or  simple  washirig. 
miscible'  and 
sometimes^. 

Petri  bottle 

Wosh  bottle 
Drechsel  bottle 
Impinger 

Water,  acid,  al¬ 
kali  or  organic 
solvent. 

I  to  5  liters  per 
min  (Ipm) 

90  to  100% 

Two  units  in  series 
can  be  used  for 
highly  reactive 
gases*  in  other  re¬ 
ogents. 

Gases  or  vapors  Absorption  with 
of  all  types.  Mists  multiple  contact 
and  fumes.  washinc  by  dis- 

persir>g  gas  into 
fine  bubbles  of 
large  surface 
area. 

Fritted  or  sin¬ 
tered  glass,  alun- 
dum,  stainless 
steel  or  plastics. 

Water,  acid,  al¬ 
kali  or  organic 
solvents. 

1  to  )  5  Ipm  de- 
pending  upon 
flask  and  sintered 
surface  dimen¬ 
sions. 

95  to  100% 

May  plug  if  large 
particulates  are 
present  or  precipi¬ 
tates  form  from  re¬ 
actions.  Fumes  re¬ 
quire  very  slow 
rates. 

Gases  or  vapors  Absorption  with 
of  all  types.  Mists,  multiple  contact 
provided  by  wet¬ 
ted  surfaces. 

Packed  columns 
of  glass  beads, 
glass  spirals  or  fi¬ 
bers.  Plastic  pock¬ 
ing  also  feasible 
in  some  cases. 
Large  surface 
wall  area  units 
such  as  Milligan 
washer  or  air-lift 
pump  fall  into 
this  group  also. 

Water,  acids,  al¬ 
kali  or  organic 
solvents. 

1  to  5  Ipm 

90  to  100% 

May  incorporote 
device  for  continu- 
a  1  1  y  wetting  col¬ 
umn.  High  loadings 
of  particulates  may 
plug  unit  with 
packing. 

Gases  or  vapors'  Absorption  with 
and  sometimes*,  multiple  surface 
contact  by  atom¬ 
izing  liquid  with 
spray  nozzle  or 
jet  impoction. 

Crabtree  ozone 
analyzer  or  mid¬ 
get  Venturi  scrub¬ 
ber. 

Water,  ocid  or 
alkali. 

5  to  25  Ipm 

60  to  100% 

Venturi  scrubber 
satisfactory  if  dust 
is  present.  Atomiz¬ 
er  absorber  wiil 
plug. 

Combustible  gas-  Combustion  ond 
es  or  vapors*.  absorption. 

Quortz  or  ceram¬ 
ic  furnace  with 
absorbers.  1  or  2 
obove. 

Woter,  ocid  or 
alkali. 

1  to  5  Ipm 

90  to  100% 

Can  also  be  used 
for  organic  holo- 
genated  fumes. 

Gases  or  vapors*.  Condensotion. 

Freezing  trops  or 
low  temperature 
condensers.  Glass 
or  metal. 

Dry 

I  to  5  Ipm 

90  to  100%.  De¬ 
pends  on  vapor 
pressures  at  re¬ 
duced  tempera¬ 
ture. 

Can  be  packed  with 
glass  beads  or  oth¬ 
er  extended  sur¬ 
faces. 

Dusts,  fumes.  Filtration 
smokes  and  mists 
(aerosols  in  gen¬ 
eral). 

Filter  papers  or 
webs,  sugar  tubes, 
salicylic  acid 
glass  beads,  sand. 

Dry 

1  to  50  Ipm 

85  to  100%.  De¬ 
pends  on  particle 
size  af  aerosol 
values  stated  for 
usual  encount¬ 
ered. 

Wide  variety  of 
media  now  avail¬ 
able  in  plastic,  re¬ 
fractory  or  soluble 
fibers. 

Dusts,  fumes.  Impingement  or 
smokes  or  mists,  impaction  on  dry 
or  greosed  sur¬ 
face. 

Konimeter, 

Owens, 

Bausch  &  Lomb, 
Impoctor. 

Dry  or  greased 
slides.  Silicone 
coating  may  be 
used. 

)  to  30  Ipm 

80  to  100% 

Sonic  velocity  con 
result  in  high  effi¬ 
ciencies. 

Dust,  fumes.  Impingement 
smokes  or  mists,  with  washing. 

Impinger,  large 
or  midget. 

Woter,  acid,  or¬ 
ganic  reogents. 

1  to  37  Ipm 

60  to  100%.  De¬ 
pends  on  particle 
size  ond  velocity 
employed. 

Same  as  above. 

Dust,  fumes,  1.  Electrical  pre¬ 
smokes  or  mists.  cipitation 

2.  Thermal  pre¬ 
cipitation 

1 .  Electrostatic 
precipitator 

2.  Thermal  pre¬ 
cipitator 

Metal  or  gloss 
surface. 

Gloss  surface 

1  to  85  Ipm 

8  ml/min  to  20 
Ipm 

95  to  100% 

90  to  100% 

Inefficient  for  par¬ 
ticles  10m.  Efficien¬ 
cy  falls  off  on  por- 
tides  greater  thon 

5m. 

Dust,  fumes,  1.  Settling 
smokes  or  mists. 

2.  Centrifugal 

Settling  chamber 

Midget  cyclone 
or  labyrinth 

Metal  or  glass 
surfoce. 

Metol  or  gloss 
surfoce. 

Instantaneous 

I  to  50  Ipm 

99  to  100% 

60  to  100% 

Limited  to  small 
sample  volumes. 
Efficiency  highly 
dependent  on  par¬ 
ticle  size  and  inlet 
velocity^  _ 

I.  2,  3  refer  to  trai  and  vapor  cla*«ification  on  page  8fl. 


the  amount  of  material  to  be  found  in  the  atmosphere.  to  be.  With  a  judicious  safety  factor  (four  or  five  times 

This  becomes  a  somewhat  difficult  problem  and  has  a  this  value)  he  can  he  fairly  sure  of  obtaining  enough  to 

very  distinct  bearing  on  the  type  of  analysis  to  be  em-  analyze.  Hy  using  the  maximum  allowable  concentration 

ployed.  In  general,  it  can  be  stated  that  the  volume  of  or  hygienic  standard  and  the  least  detectable  amount 

sample  to  be  collected  will  depend  upon  the  analytical  satisfactorily  analyzed,  a  value  of  the  minimum  volume 

or  physical  method  to  l>e  used  and  the  hygienic  standard  of  air  to  be  sampled  can  thus  be  ascertained.  This  pre- 

or  M.A.C.  (maximum  allowable  concentration)  value,  if  sents  no  real  problem  in  the  case  of  dusts  where  (1)  a 

one  is  available.  If  not,  an  estimate  must  be  made  by  the  particle  enumeration  is  employed  for  evaluation  but  is 

observer  as  to  the  range  in  which  he  expects  his  sample  a  problem  where  a  weight  analysis  of  particulate  matter 
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Fig.  1,  Grob  or  instantar>eous  sompling  flasks. 


ia  n«*ce«Bary  or  (2)  with  gaa  and  vapor  exposures  where 
a  weif^ht  concentration  ia  desired. 

Gases  and  Vapors 

Gases  and  vapors  offer  the  least  difficulty  in  air  sam¬ 
pling  problems  in  view  of  the  fact  that  they  follow  the 
normal  laws  of  diffusion  and  mix  freely  with  the  general 
atmosphere  and  can,  in  a  short  time,  become  thoroughly 
diffust'd  and  at  equilibrium.  Of  course,  gases  and  va|M>r8 
are  influenced  by  room  air  currents  and  cross-drafts  as 
are  dust  samples,  ffowever,  they  are  not  affected  by  such 
factors  as  gravity  and  electrostatic  forces  which  may 
disturb  particulate  cbiuds. 

We  divide  the  samples  of  air  taken  for  industrial  pur¬ 
poses  into  two  major  groups,  one  called  instantaneous, 
spot,  snap,  or  grab  samples  and  the  other,  integrated  or 
continuous  samples. 

Instantaneous  samples  are  usually  collected  by  means 
of  evacuated  flasks  which  may  range  in  size  from  a  few 
cubic  centimeters  to  2.50  or  3(X)  milliliters  and  these  may 
I)e  constructed  of  glass,  metal,  or  plastic  as  shown  in 
Fig.  1.  The  maximum  volume  which  can  be  obtained  by 
the  instantaneous  sample  is  influenced  by  the  portability 
of  the  collectors  and  this  factor  usually  limits  such  sam¬ 
ples  to  a  maximum  of  3(N)  ml.  It  is  also  a  question  as  t<» 
whether  a  sample  can  be  collected  instantaneously  if 
much  larger  volumes  are  taken  in  this  manner.  In  prac¬ 
tice,  the  evacuation  may  be  done  in  the  laboratory  and 
the  sample  opened  in  the  field  to  collect  the  gas  in  the 
environment  or  the  sample  may  be  purged  in  the  field  by 
a  punq>.  Fig.  2. 

The  various  drawings  in  Fig.  2.  show: 

A.  Using  evacuated  flask  to  obtain  sample. 

If.  Rubber  bulb  which  may  be  used  to  draw  contaminated 
air  into  sample  flask  A  or  force  this  air  into  flask  C. 

D.  Magnesia  bottle  commonly  used  for  grab  sampling. 

E.  Single  tulie  method  of  drawing  sample  air  into  bottle 

using  aspirator  bulb. 

F.  Using  two-hole  stopper  and  bulb  for  sampling.  Rub¬ 

ber  sampling  line  may  be  connected  to  elbow  for 
remote  samples. 

G.  Inverted  magnesia  bottle  as  carried  when  being  re¬ 

turned  to  the  laboratory.  A  small  mercury  pool  at 
the  bottom  of  the  flask  forms  an  air-tight  seal  over 
the  porcelain  stopper  when  the  flask  is  inverted. 
This  prm^edure  is  not  satisfactory  for  gases  which 
react  with  mercury. 


11.  Method  of  taking  continuous  sample  with  grab  fla.sk 
by  means  of  water  displacement. 

I.  Additional  tube  provided  to  give  constant  rate  sam¬ 

pling  when  grab  flasks  are  employed  as  in  //. 

J.  Aspirator  bottle  for  collecting  large  gas  volumes  or 

for  drawing  a  continuous  sample  through  an  ab¬ 
sorber  (see  Fig.  3). 

K.  Siphon  bottle  for  similar  purpose  as  /. 

L.  Large  all-glass  syringe  (.5()  or  KX)  ml.)  for  use  in  grab 

or  continuous  sampling.  Reagent  may  be  added  di¬ 
rectly  as  shown.  After  collection,  the  open  end  is 
capi^ed  with  a  syringe  cap  or  a  rubl>er  policeman. 

M.  .Method  of  adding  reagent  to  grab  .sample  flask  by 

means  of  capillary  funnel.  Flask  is  held  in  hand  by 
means  of  a  wet  cloth  to  shrink  flask  air  volume  pre¬ 
venting  sample  displacement. 

N.  Similar  technique  to  M,  but  using  a  syringe  filled  with 

a  long  needle  which  is  thrust  through  stop<;ock  bore. 

Grab  or  instantaneous  sample  flasks  have  l>een  used 
in  a  continuous  fashion  by  steadily  purging  them  with 
a  pump.  However,  a  sample  in  this  case  contains  an  aver¬ 
age  dilution  factor;  dilution  which  follows  the  variations 
in  room  air  concentrations.  The  early  jmrtion  of  the 
sample  will  predominate  should  it  have  been  of  higher 
or  lower  concentration  since  successive  dilution  is  a  loga¬ 
rithmic  function.  Should  the  atmosphere  remain  constant 
over  the  period  of  sampling,  then  the  colle<-ted  volume 
will  l)e  representative  of  the  average,  and  truly  repre¬ 
sents  an  integrated  equivalent. 

In  the  case  of  integrated  sampling,  the  rate  will  l>e 
dependent  entirely  upon  the  type  of  collection  employed, 
the  contaminant  involved  and  the  capacity  and  perform- 
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Fig.  2.  Methods  of  obtaining  grab  samples. 
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ance  of  the  equipment.  It  makes  very  little  dilferenee 
whether  a  few  milliliters  or  several  cubic  meters  |)er 
minute  are  collected.  In  most  cases,  the  volume  of  sample 
is  limited  by  the  capacity  of  equipment  and  most  air 
sampling  devices  for  gases  are  in  the  range  of  1  cfm  or 
les.s.  However,  with  the  sensitive  analytical  methods  now 
employed,  this  imposes  nu  handicap  and  in  many  in¬ 
stances  a  few  milliliters  provides  enough  at  very  low 
M.A.C.  values.  If  large  volumes  per  unit  time  are  taken 
(cubic  meters  |)er  minute)  care  must  l>e  observed  to 
see  that  the  sampler  is  not  functioning  as  an  exhauster. 

One  of  the  most  important  factors  in  the  collection  of 
all  atmospheric  contaminants  is  the  etliciency  of  the  col¬ 
lecting  device  for  the  particular  contaminant  in  ({uestion. 
In  many  eases  the  answer  to  this  problem  is  still  unavail¬ 
able  since  complete  performance  of  all  collected  devices 
has  not  yet  been  established.  The  desired  efficiency  need 
not  be  l(M)'f  ;  as  long  is  it  is  constant  and  reproducible, 
it  should  preferably  be  above  809^.  In  most  cases,  the 
efiiciency  of  collection  for  methods  recommended  in  this 
paper  will  be  considered  individually  and  the  optimum 
sampling  rate  will  lie  stated.  The  chief  advantage  of  the 
grab  sampling  or  instantaneous  method  is  the  fact  that 
its  efficiency  is  normally  considered  10<)%  if  correction 
is  made  for  completeness  of  container  evacuation. 

Particulate  Matter 

The  collection  of  particulate  matter  may  l>e  divided  as 
in  the  case  of  gases,  into  two  groups,  instantaneous  or 
grab  samples  and  integrated  samples.  The  instantaneous 
sample  is  ordinarily  taken  by  rapid  movement  of  a 
plunger  collecting  a  fixed  volume  of  particulate  matter 
in  a  chamber  or  by  impinging  on  a  plate  or  surface  col¬ 
lecting  device.  The  volume  of  sample  taken  is  entirely  de¬ 
pendent  upon  the  method  of  analysis  to  be  used.  As 
stated,  if  enumeration  teihniijues  are  employed,  very 
little  sample  is  necessary  since  the  numbers  of  particles 
in  outdoor  atmospheres  run  into  several  hundred  thou¬ 
sand  per  cubic  foot  and  in  contaminated  workrooms  are 
even  higher.  Instantaneous  samples  are  usually  limited 
to  dusts  but  fumes,  mists  and  smokes  may  be  sampled  by 
this  method  if  a  satisfactory  colle<  ting  unit  is  employed. 
There  is  no  reason  why  an  evacuated  flask  of  the  type  of 
gas  sampling  device  mentioned  cannot  be  used  for  in¬ 
stantaneous  samples  of  particulate  matter  in  air.  The  set¬ 
tling  chamber  is  a  comparable  form  of  this  device.  The 
major  consideration  is  the  question  as  to  whether  or  not 
some  of  the  sample  might  be  disturbed  on  entering  the 


apparatus  and  be  collected  on  the  walls  of  the  entering 
tulie  to  the  collecting  device. 

Integrated  or  continuous  samples  of  particulate  matter 
will  be  dependent  upon  the  nature  and  physical  properties 
of  the  particles  to  be  collected.  In  general,  the  most  im¬ 
portant  factors  are  their  size  or  mass  and  concentration. 
However,  s«*veral  physical  forces  such  as  gravity,  impac¬ 
tion,  electrostatic  charge,  thermal  repulsion  and  diffusion 
may  be  em|)loyed  for  collection.  The  particle  size  usually 
predicts  the  type  of  e(|uipment  to  be  employed  and  the 
coru'entration,  the  volume  of  sample  and  rate  to  be  used 
in  collection,  in  subsequent  sections  c»»nsiderable  dis<‘us- 
sion  will  be  given  of  the  type  of  devices  used  for  both 
gases  and  vap(»rs  and  particulate  matter.  As  mentioned, 
the  ty|)e  of  collecting  device  will  be  dependent  upon  the 
reactivity  and  nature  of  the  gas  and  vapor  or  de|M‘ndent 
upon  the  particle  size  and  composition  of  the  particulate. 


Fig.  4.  Atomizing  type  unit  used  for  ozone  samplir^  (from 
Crabtree  and  Kemp,  Bell  Telephone  Lab.)  (a)  Details  of  aspirot- 
ing  nozzle  for  recirculation  of  obsorbing  reagent,  (b)  Details 
of  nozzle  tip. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1955 


91 


Fig.  5.  Venturi  scrubber  unit  for  rapid  sampling  of  gas  or 
particulate  volume  up  to  20  cfm.  (After  P.  L.  Mobill,  et  al, 
Stonford  Research  Institute). 

Absorbers  for  Sampling 

Almorbers  for  gatieg  and  vapors  vary  in  characteristics 
depending  upon  the  gas  or  vapor  encountered.  In  Fig.  3  to 
5,  the  various  devices  used  for  collection  of  gases  and 
vapors  are  shown  in  detail. 

In  F'ig.  3,  the  various  drawings  are  marked  A  to  /,  and 
their  explanations  follow: 

A.  Simple  wash  hottle  with  ground  glass  joint  for  collect¬ 
ing  readily  soluble  or  easily  absorbed  gases  and  va¬ 
pors;  5U  to  1(X)  ml.  reagent  capacity, 
li.  (ias  washing  bottle  with  multi-hole  disperser  ior  easily 
ahsorhed  gases  and  vapors  (50  to  100  ml.  reagent 
capacity ) . 

C.  Sintered  micro-gas  washing  (lask  for  collecting  gases 
and  vapors  not  easily  ahsorhed.  Gas  dis|)erser  is  a 
fused  powdered  glass  filter  with  a  pore  size  of  10-25 
microns  and  produces  a  myriad  of  fine  bubbles  (10 
to  25  ml.  reagent  capacity). 

1).  All-glass  midget  impinger  flask  fitted  with  a  glass- 
filter  stick  for  the  same  purpose  as  G.  These  flasks 
are  inten  hangeahle  with  ground  glass  stopfiered  im¬ 
pinger  nozzles,  10  to  20  ml.  reagent  capacity. 

F.  Large  sintered  gas  washing  hottle  (50  to  100  ml.  rea¬ 
gent  capacity) . 

F.  Large  sintered  gas  washing  hottle.  'I'he  larger  diameter 
filter  |>erniits  higher  rates  of  gas  flow,  whereas  units 
C,  I)  and  K  are  for  Yi  2  liters  per  minute;  this  unit 
will  permit  rates  as  high  as  15  liters  p«*r  minute  with 
ordinary  motor-driven  pumps. 

G.  Multi-surface  gas  or  vapor  absorbing  tube.  The  large 
diameter  tula*  is  filled  with  4.5  nun.  glass  beads  which 
are  wetted  with  the  absorbing  reagent.  The  gas  or 
vapor  is  drawn  through  the  capillary  tube  on  the  left 
and  out  at  the  top.  The  sampling  rate  does  not  exceed 
20  to  30  ml.  |)er  minute. 

11.  Ground  glass  U-tubes  filled  with  absorlient  activateil 
iiiarcoal  or  silica  gel  for  determining  solvents  by 
graviineteric  or  chemical  procedures.  Sampling  rate 
to  1  liter  per  minute. 

1.  Large  size  glass  bead  absorbing  column  and  combus¬ 
tion  furnace  as  used  for  sampling  halongenated  hydro¬ 
carbons  or  sulfur  compounds.  Air  samples  or  grab 
samples  are  displaced  through  the  quartz  tulie  furnace 
which  has  a  platinum  foil  catalyst  and  are  broken 
down  to  halogen  acid  and  absorbed  on  reagent  coating 
on  glass  beads.  .Sampling  rate  1  to  2  liters  per  minute. 


As  indicated  in  Table  1,  the  main  collection  methods 
and  apparatus  used  for  both  gases  and  particulate  matter 
may  be  divided  into  several  groups,  most  of  them  covering 
the  devices  now  employed  in  practice. 

It  is  apparent  from  Table  1  that  absorption  can  utilize 
simple  scrubbing  or  bubbling  devices  and  there  are  nu¬ 
merous  types  in  addition  to  those  shown  which  can  ac¬ 
complish  this.  The  table  indicates  the  methods  and  appli¬ 
cation.  These  devices  are  available  from  many  of  the 
manufacturers  whose  apparatus  and  instruments  are 
included  in  this  compendium.  When  multiple  contact 
washing  or  multi-surface  contact  is  required,  it  is  done 
by  dis|M‘rsing  gas  into  fine  bubbles  or  spreading  the  liquid 
on  to  a  large  surface  area  by  using  glass  beads  or  multiple 
wetted  walls.  Another  approach  to  break  the  collecting 
liquid  into  fine  droplets  is  by  action  of  the  gas  or  by  an 
atomizing  principle  using  an  incorporated  ejector  pump 
or  atomizer,  and  providing  the  extended  surface  necessary 
for  gas  reaction  by  this  technique.  See  Fig.  4. 

Figure  4  notes  11  parts  of  the  device.  The.se  are  de¬ 
scribed  briefly  as  follows:  A,  aspirating  section;  B,  spray 
nozzle;  C,  spray  nozzle  entry  tube;  I),  nozzle  tip;  E,  con- 
mi’tor  to  rotameter;  E,  aspirated  fluid  reservoir;  G,  glass 
wool  carryover  trap;  //,  two-liter  flask;  },  a.spiration  con- 
niftion  to  sump  at  bottom  of  flask;  K,  rotameter  connec¬ 
tor;  L,  rotameter,  0-5  liters  |>er  minute. 

Where  it  is  desired  to  collect  insoluble  or  non-reactive 
vapors,  adsorption  or  condensation  are  usually  the  meth¬ 
ods  of  choice.  Adsorbents  commonly  used  in  practice  in 
0  to  20  mesh  sizes  imtiude:  Activated  charcoal,  silica  gel, 
and  special  impregnated  gels  which  may  contain  a  re¬ 
actant  for  speidfic  gases  such  as  cupramite  for  ammonia. 
In  many  instances  it  may  be  net'essary  to  condense  the 
contaminant  at  low  temjierature  bath  with  a  dry  ice  and 
acetone  or  cellosolve  bath.  Such  devices  are  ordinarily 
not  considered  portable  in  the  field  but  may  be  necessary, 
in  certain  <  ases,  where  the  gas  or  vapor  to  be  sampled  can 
lie  altered  by  collection  in  li(]uid  or  is  difficult  to  collect. 
Kssentially,  the  trap  is  as  shown  in  Fig.  5  and  consists 
merely  of  low  tem|x*rature  surfaces  which  can  be  extendeil 
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by  the  ust;  of  glass  l>eads  if  desired.  Normally,  simply 
smooth  condensing  surfaces  are  employed. 

In  many  instances  it  is  desirable  to  burn  the  gas  or 
vapor  in  a  furnace  and  sample  oxidation  products.  For 
exam|)le,  in  collecting  or  analyzing  chlorinated  hydro¬ 
carbons,  combustion  is  a  frequently  used  meth()d  since 
the  gas  must  either  be  changed  during  the  sampling  or  sub¬ 
sequently  after  the  sample  is  returned  to  the  laboratory. 
Direct  oxidation  has  the  advantage  of  providing  analysis 
in  the  field,  if  desired,  although  the  sample  may  be  taken 
and  burned  or  wet  oxidative  methods  used  in  the  labora¬ 
tory.  (lombustion  devices  for  field  application  are  limited 
usually  to  atmospheres  which  do  not  have  potential  cfun- 
bustion  or  explosion  hazards  pres«*nt. 

Collecting  Devices  for  Particulate  Matter 

In  the  cas«*  of  particulate  matter  we  divide  <'ollecting 
devices  into  the  following  categories:  Settling  chambers, 
centrifugal  devices,  impingers  and  impactors,  scrubl)er.H, 
filters  and  filter  media,  electrostatic  precipitators,  and 
thermal  precipitators. 

Some  of  the  devices  mentioned  as  used  for  gases  and 
vapors  can  l)e  applied  to  particulate  matter.  Simple  ab¬ 
sorbers  or  all-glass  filters  may  serve  as  good  particulate 
matter  collecting  devices  and  can  be  applied  to  liquid 
aerosols  such  as  mists  and  fogs. 

SettUnf'  chambers.  Primarily  settling  devices  consist 
of  chambers  which  may  be  ojiened  to  the  atmosphere  and 
rapidly  closed  after  getting  a  representative  air  volume 
which  is  equivalent  to  grab  samples  for  gases.  The  major 
differerue  here  Is  that  the  trap[M*d  sample  is  aliowe<l  to 
settle  and  collect  on  a  glass  slide. 

Centrifugal  devices.  These  devices,  such  as  small  cy¬ 
clones  «>r  curved  surface  traps,  of  which  the  helical  or 
spiral  sampler  is  a  goo»l  example,  utilize  a  grease  coated 
surface  or  film  on  which  the  dust  may  be  collected.  Th<* 
labyrinth  is  a  typical  centrifugal-s(‘ttling  combination. 

Impingers  and  impactors.  'I’hese  are  devices  in  which 
impingement  or  impaction  is  used  as  the  principle  of  col¬ 
lection.  The  continuous  impinger,  shown  in  Fig.  7,  con¬ 
sists  of  a  glass  nozzle  submerged  in  water,  the  vebx  ity  at 
the  nozzle  conforming  to  a  given  flow  rate  (large  im¬ 
pinger,  113  meters  |)er  second,  midget  (A)  meters  per  !4ec- 
ond).  Impactors  consist  of  impingement  stages  with  vary¬ 
ing  velocities  in  order  to  cause  cascading  or  separation. 
They  may  also  consist  of  rods  or  cylinders  of  different 
diameter  to  provide  size  separation  rather  than  quanti¬ 
tative  rec<ivery  of  all  material. 

Scrubbers.  The  ty|>e  scrubbers  used  may  l>e  the  same  as 
th«»se  used  for  gas  collection  but  ordinarily  when  dealing 
with  particulate  material,  the  type  utilizing  atomization 
of  the  liejuid  is  preferred.  Kssentially,  these  are  scale 
models  of  commercial  air  cleaning  e«juipment.  See  F"ig.  5. 

alters  and  filter  media.  One  of  the  ideal  methods  of 
sampling  particulate  matter  is  through  filters  and  filter 
media.  Ihey  now  can  be  produced  to  various  s[iecifn;a- 
tions  and  will  collect  particulates  with  minimal  auxiliary 
equipment.  A  w  ide  variety  of  filter  media  are  available  and 
another  pa|>er  in  this  compendium  discusses  these  at 
length.  1  he  recent  development  of  the  Millipt»re  tne»lia 
makes  certain  problems  in  air  sampling  simpler  since  this 
provi«le,s  a  8urfa<e  filt«*r  which  can  Im*  made  transparent. 
This  |K:rmits  particles  to  be  identified  in  the  state  in  which 
they  were  removed  from  the  atmosphere.  'Hie  same  media 


Fig,  7.  Large  and  midget  glass  impinger  units  as  used  far  dust 
and  some  gas  sampling. 


also  has  the  advantage  of  being  soluble  in  aeelone  and 
ketones  and  therefore  {K'niiits  ready  solution  of  the  sam¬ 
ple  for  further  analyses. 

Electrostatic  precipitators.  \  home-made  or  a  com¬ 
mercial  variety  of  electrostatic  precipitator  may  U*  used. 
I’he  type  widely  used  for  industrial  air  analysis  in  wiirk- 
rooms  is  a  commercial  unit,  descrilwd  elsewhere.  It  con¬ 
sists  primarily  of  a  glass  tulie  or  metal  tube  unit  which 
|M‘rmits  direct  collection  or  on  an  inserted  foil,  either 
transparent  or  opa(|ue  material.  The  volume  of  air  col¬ 
lected  is  a  function  of  the  dimensions  of  e(|ui|)ment  and 
satisfactory  units  have  been  made  ranging  from  a  few 
liters  |)er  minute  up  to  several  cubic  feet  jier  minute.  The 
commen  ial  unit  operates  at  3  cfm. 

Thermal  precipitators.  These  are  used  primarily  for 
particle  enumeration  rather  than  quantitative  weight 
assays  and  several  types  have  been  available  for  many 
years.  Hecently,  attempts  have  been  made  to  increase  these 
in  size  utilizing  the  same  principle  for  crdlection.  I’he 
collection  efficiency  is  on  the  onler  of  HHV/i  but  the  dust 
free  space  around  the  hot  body  is  ipiite  limited. 

Direct  Reading  Devices  for  Air  Contaminants 

In  my  opinion,  this  Ls  one  of  the  most  important  pha.ses 
of  this  discussion  since  its  application  to  problems  in 
industrial  hygiene  and  workroom  surveys  is  perha|>s  the 
greatest.  One  of  the  great  needs  in  industrial  hygiene 
workroom  appraisal  is  the  availability  of  devices  which 
will  provide  an  answer  as  Mo<m  as  possible.  The  value  of 
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TABLE  2 — DIRECT  CHEMICAL  REACTION  DEVICES  FOR  GASES  OR  VAPORS— IMPREGNATED  GRANULES  OR  GELS 


Contominont 

1  Reogent 

^  Ccl  r  Range 

I  Concentrotion 

1  Ronge,  PPM 

I  Interference 

Reference  ond 
Remorks 

Aromotic  Hydrocarbons, 
C.H.,  C.H,CH.,  C«H4(CH,), 

Sulfuric  acid  and 
paraformaldehyde 

Violet-block; 

stain  length  meosured. 

0- 1 00  Benzene 
0-400  Toluene 
xylene 

Thiophene 

1 

Carbon  Mortoxide, 

CO 

Palladium  sulfate 
ar»d  molybdenum 

Yellowish  green  to 
dork  green 

10-10,000 

H.S  ond  PH, 

None  with  guord 
gel  in  ploce. 

2a,  2t 

Hologenated  hydrocorbonv 

Activofed  corbon 
in  copper  gouze. 

Green; 

flome  tested. 

0.2-50 

None 

3.  Requires  special 
swir)ging  unit. 

Hydrogen  cyanide, 

^CN 

Blue  stain  length 
measured. 

0-50 

None 

4 

Hydrogen  sulfide 

H.S 

Silver  cyanide 

White  to  block; 
stoin  length  measured. 

0-50 

0-400 

Mercoptons 

5.  Twe  size  tubes 
used  in  commercial 
unit. 

Sulfur  dioxide, 

50. 

Ammonium  vono- 
dote  or  iodir>e  and 
organic  dye. 

Blue-yellow; 

stoin  length  meosured. 

Blue  to  white. 

0-50 

Hydrogen  sulfide 
or  iodine  method 

6,  7 

Burh  an  anitwer,  in  btrrnn  of  prevention  of  further  injury 
or  al»ility  to  aHviae  the  management  of  their  environ¬ 
mental  HtatuH,  cannot  he  over-emphaHized.  The  trend  in 
recent  year*  fortunately  haa  l»een  towards  development  of 
more  of  these  devices.  Kfforts  in  the  writer’s  laboratory 
in  recent  years  have  lieen  in  this  regard  since  it  is  our 
opinion  that  the  most  useful  device  in  the  field  is  the  one 
which  gives  the  answer  on  the  spot. 

Direct  reading  devices  may  he  dejiendent  upon  either 
chemical  or  physical  reactions  and  may  l)e  simple  or  fairly 
complex  machines.  In  all  cases  they  are  de|>endent  upon 
some  primary  calibration.  Those  which  depend  upon 
chemical  reactions  can  l>e  fairly  well  standardized  and  if 
the  reagents  are  stable,  will  hold  their  calibration  through¬ 
out  their  useful  life.  Physical  instruments  may  need  to  be 
checked  and  the  desirability  of  doing  this  will  be  dis- 
russ<*d  at  some  length.  The  chemical  pr<M;edure8  which 
may  be  employed  will  dej)end  upon  whether  the  sampling 
is  for  gases  or  particulates. 

Direct  Chemical  Reaction  Devices 

The  method  of  collecting  the  sample  in  these  devices 
de|>ends  upon  the  particular  contaminant.  It  can  be  stated 
with  some  assurance  that  the  most  desirable  method  for 
collecting  gases  and  va(M>rs  is  a  solid  adsorbent;  impreg¬ 
nated  palters  or  cellulose  are  secondary  in  this  regard 
although  they  can  give  favorable  and  reproducible  results. 

I.iipiitls  which  contain  an  e(|uivalent  amount  of  the 
reactant  btr  the  contaminant  may  also  Ih>  empbiyed.  In 
these,  air  is  aspirated  through  the  liquid  until  a  given 
amount  itf  standard  solution,  with  indicator,  is  neutralized 
(air  titration)  or  they  may  be  employed  in  the  form  of 
colorimetric  reagents  which  develop  colors  matching  a 
given  standard  or  a  si'ries  of  standards  lair  colorimetry). 
The  standards  may  Ite  liquid  or  colored  gelatin  film  en- 
ca.s4*d  in  a  plastic  holder  for  comparative  purposes. 

riie  solid  adsitrln'tit,  in  the  writer's  opinion,  takes  first 
preference  In-cause  it  provides  a  mechunism  t»f  absorptum 
which  is  the  most  efficient  and  most  suited  to  obtaining 
consistent  results.  The  absorbents  arc  granular  of  either 
adsorbent  gels  such  as  activated  alumina  or  silica  gel  or 
simply  inert  granules  such  as  pumice  or  sand  coated  w  ith 
the  det(M  ting  materials.  A  numln-r  of  such  methods  have 
been  (leveloped,  .several  »*f  which  have  ap|ieared  quite 
recently.  1'ables  2,  d  and  4  list  these  methods  ami  their 


collecting  agents.  It  will  be  noted  that  solid  adsorbents, 
test  paper  and  liquid  methods  are  included  in  this  table. 

Since  the  tables  are  self  explanatory,  there  is  no  need 
for  further  discuKsi<»n.  However,  hydrogen  cyanide  and 
sulfur  dioxide  methods  have  only  been  introduced  re¬ 
gen  fluoride  and  chlorinated  hydr(M;arbons.  The  reagents 
are  under  consideration  and  in  the  writer’s  laboratory, 
work  has  been  done  on  adsorbent  gel  methods  for  hydro¬ 
gen  fluoried  and  ciilorinated  hydrocarbons.  The  reagent 
indicated  for  methyl  bromide  can  also  react  with  some 
chlorinated  hydr(H;arbons.  All  of  these  methods  have  the 
advantage  that  they  will  give  an  answer  on  location.  The 
advantage  of  the  granule  procedures,  in  most  instances, 
has  been  that  they  can  l)e  made  with  an  indefinite  shelf 
life.  Hecause  of  complicati«ms  in  obtaining  this  extended 
life,  one  company  which  has  specialized  in  this  field,  has 
recently  developed  a  technifjue  of  separating  the  gel  com- 
|»onents  into  two  phases  so  that  oxidation  and  reduction 
cannot  take  place  in  the  reactant  gel.  Mixing  is  done  be¬ 
fore  use,  in  the  field  if  desired,  and  tubes  prepared  in 
this  manner  ordinarily  have  a  life  of  two  to  three  weeks. 
However,  if  organic  reagents  are  involved,  then  such  tubes 
would  ct»ntinually  deteriorate.  For  this  reas(»n,  placing 
the  components  in  separate  tubes  from  whuh  they  can  be 
mixed  as  needed  gives  ideal  results  and  as  far  as  has  been 
ascertained  to  dale,  almost  indefinite  shelf  life. 

The  sensitivity  of  this  group  of  devices  is  such  that  in 
all  cas(‘s  values  considerably  below  the  hygienic  standard 
can  Ik*  detected.  'I'he  procedure  for  analysis  depends  upon 
the  sensitivity  of  the  reaction.  In  the  cas«*  of  gases  .such 
as  tarbon  iminoxide,  which  do  not  ads«)rb  readily,  a  com¬ 
plete  color  change  of  the  given  length  of  impregnated 
absorbent  in  the  path  of  the  gas  will  result  and  the  color 
change  will  be  uniform  throughout  its  length.  In  others, 
such  as  hydrogen  sulfide  and  aromatic  hydrocarbons,  the 
method  <»f  measuring  is  the  stain  length;  the  length  of  the 
stain  is  dire<tly  proportional  to  the  concentrati(»ii.  How¬ 
ever,  it  should  Im*  pointed  out  that  stain  length  is  a  func¬ 
tion  of  abs<»rption  phenomena  and  will,  in  most  instances, 
have  a  logarithmic  decrement  shape,  that  is,  high  sensi¬ 
tivity  in  the  b»wer  range  and  decreasing  for  higher  con¬ 
centrations.  One  other  limitation  of  the.se  tube  reagent 
instruments  which  is  important  to  bear  in  mind  is  their 
(!ow  sensitivity.  Mo.st  absorbent  gels  are  How  sensitive. 
An  exception  is  hydrogen  sulfide  which  reacts  so  readily. 
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TABLE  3— DIRECT  CHEMICAL  REACTION  DEVICES  FOR  GASES  OR  VAPORS— TEST  PAPERS 


Contom  inant 

1  Test  Paper  j 

Reagent  j 

,  D  Concentrotion 

Color  Range  pp^  1 

Interference  ^ 

Reference  and 
Remarks 

Ammonio, 

NH, 

Whatmon  No.  1 

Phenolphthalein  paper 
Litmus  paper  (blue) 

White  to  pink 

Blue  to  red 
Reaction  is  timed 

10  to  100 

10  to  100 

Alkaline  mists 

8 

Arsine, 

AsH, 

S  &  S  598 

5%  HgCI 
or  10%  AgNO, 

Light  yellow  to 
orange 

4  to  200 

H.S 

8,  9.  Use  lead  ace¬ 
tate  paper  preced¬ 
ing  test  paper  if 
H.S  is  present. 
AgNO.i  paper  not 
as  stable  as  HgCI 
but  20  times  more 

sensitive 

Carbon 

Dioxide, 

CO, 

Whatmon  No.  1 

Sot'd.  Sr(OH),8HiO  and 

1  %  Phenolphathalein. 
Dilute  to  90%  before 
use. 

Time  noted  to  de¬ 
colorize  paper 
reagent  from  red 
to  white. 

10,000  to 
200,000 

Lxtremely  high 
concentrations  of 
other  acid  gases — 
very  improbable. 

10 

Carbon 

Monoxide, 

CO 

S  &  S  598 

0.5%  PdCI,  Acetone 

Shades  of  gray  to 
black 

25  to  1 000 

H.S,  NH.,  H.  above 
1%;  ethylene 
above  1  % ;  gaso¬ 
line  above  2.5% 

1  1 .  Ampoule  meth¬ 
od  is  preferable. 

Chlorine, 

Cl, 

S  &  S  598 

5%  Kl  0.5%  starch 

glycerin 

bulfurous  acid 

Brown  to  black 

0.25  to  12 

Br, 

12 

Hydrogen 
Cyanide,  (a) 

S  &  S  598 

1  %  benzedine  acetate  Light  blue  to 
and  3%  copper  acetate  dark  blue 

10  to  50 

Cl.,  Br.,  HCI 

13 

Hydrogen 
Cyanide  (b) 

Whatman  No.  40  0.5%  HgCI,  and 

0.25%  methyl  orange 

Pink  to  red  color 
reaction  timed 

20  to  200 

Paper  should  be 
stored  ond  protec¬ 
ted  from  light. 

14 

Hydrogen 

Sulfide, 

H.S 

Whatman  No.  1 

10  gms  lead  ocetote, 
90  ml  H,0  ond  5  ml 
acetic  ocid  plus  10  ml 
glycerol 

Light  tan  to  dork 
brown 

7  to  133 

Mercoptons  which 
are  equally  as  toxic 

15 

Mercury 

Vapor, 

Hg 

Worren's  Cum- 
berlond  coated 
70  pounds 

S.S  or  Se 

Yellow  to  black 

0.1  to  70 

None  —  pink  color 
due  to  heat  should 
not  be  used 

16,  17.  Air  to  be 
heated  before  pass¬ 
ing.  Modified  pa¬ 
per  insensitive  to 
femperotures  from 
65  to  200  deg  C. 

Methyl 

Bromide 

CH.Br 

S  &  S  598  Y 

0.006%  fluorescein 
20%  NoOH 

Greenish  yellow 
to  strong  pink 

0  to  150 

Some  other 
brominoted 
hydrocorbons 

1 8.  Requires  reac¬ 
tion  tube  (Hoolom- 
ite)  preceding  unit. 
Can  be  adapted  to 
chlorinated  hydro¬ 
carbons 

PI  osgene 
COCI, 

Whatman  No.  1 

Diphenylomine  and 
p  dimethylamine 
benzaldehyde 

Light  yellow  to 
orange 

1  to  100 

Cl,  and  HCI 

19.  Cl.  and  HCI 
interference  re¬ 
moved  by  drowing 
sample  through 
pumice  soaked 
with  sodium  thio¬ 
sulfate  and  sodium 
iodide 

Phosphine 

PH, 

Whatmon  No.  1 

1  %  AgNO. 

Brown  to  block 

1  to  100 

Arsine, 

Stibine 

8,  9 

Stibine 

SbH. 

Whatman  No.  1 

1  %  AgNO, 

Brown  to  black 

1  to  100 

Phosphine, 

Arsine 

8,  9 

Sulfur 

Dioxide 

S  &  S  598 

Starch  Kl  KIO. 
glycerine 

Light  brown  to 
block 

4  to  200 

Other  oxidizing 
goses  which  reduce 
iodides 

20 

Flow  regulation  is  accomplished  by  means  of  an  orifice 
valve  control  so  that  the  sampling  rate  does  not  exceed  00 
millimeters  per  minute.  This  is  incorporated  in  the 
squeeze  hull)  apparatus  shown  in  F'ig.  7  and  provides  a 
very  elTettive  means  of  control.  This  same  precaution 
should  he  mentioned  with  regard  to  test  pa|x;rs  where  they 
are  used.  Rapid  aspiration  through  a  test  pa|>er  provides 
velocities  too  high  for  complete  reactions  to  take  place 
satisfactorily.  In  many  instances  it  will  he  found  that  the 
stain  at  the  rear  of  the  paper  is  much  darker  than  the 
front  portion,  indicating  that  reacti«)n  at  the  rear  surface 
results  because  of  the  concentration  gradient.  This  is  one 
of  the  chief  reasons  why  solid  adsorbents  are  preferable 


to  pa|)ers  since  they  provi«le  more  collecting  surface  in 
depth. 

Methods  employing  liquids  in  the  field  are  usually  not 
considered  of  the  highest  desirability  by  field  (lersonnel, 
inasmuch  as  they  require  more  care  in  handling,  are 
bulkier  and  create  disposal  problems  in  many  instances. 
Self-contained  tulw^s  of  gels  can  lie  returned  to  the  lab¬ 
oratory  for  further  reference  if  they  are  stable  or  may  be 
disposed  of  immediately  without  any  problem.  Ordinarily, 
the  solid  adsorl)ent  ranks  first  in  minimal  size,  the  test 
pa()ers  next,  and  the  li«piid  systems  last.  One  liquid  system 
which  is  noted  in  the  table  is  that  for  nitrogen  dioxide 
whith  utilizes  .SO  milliliter  glass  syringes.  These  must  l>e 
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TaBLI  4 _ DIRICT  CHEMICAL  REACTION  DEVICES  FOR  GASES  OR  VAPORS — DIRECT  INDICATING  LIQUIDS 


Contominont 

i  Ab'Xirber  ond  Reogent  j 

Color  Range 

1 

CoTKentrotion  I 
Ronge,  PPM  1 

Interferences  j 

Reference  and  Remarks 

1 

Ammon  io, 

NH, 

Simple  bubbler  in  test  tube; 
0.0001  N  sulfuric  ocid; 
ntethyl  purple  indicator. 

Purple  to  green 

0—100 

Alkaline  gases 

2 1 .  Uses  compact  syringe 
sampler  1  ml.  std  —  0.0017 
mgs  ommonia 

Aniline 

C  H  NH, 

Simple  test  tube  bubbler  1  %  Colorless  to  motch- 
HCI.  Bleoching  powder,  am-  ing  blue  standards 
monia,  phervol  solution. 

5—200 

None 

22.  Toluidine.  Blue  for 
field  standard 

Benzene 

UH.. 

Simple  test  tube  obsorber 
0.5  ml  of  40%  HCHO  in 
10  ml  cone.  H,SO« 

Straw  to  dork 
brown 

<100—1500 

Toluene,  xylene 
naphthalene  and 
thiophene 

23.  Sodium  nitroprusside 
standard 

Cortx>n  dioxide, 
CO, 

Grob  sample  flask  0.0001  N, 
NaOH  and  phenolphthalein 

Red  to  pink 

10—300 

Can  be  adapted  to 
high  concen¬ 
trations 

Acid  gases 

24 

Cortxin 
disulfide,  CS, 

Simple  test  tube  absorber. 
Copper  acetate,  alcohol,  di- 
ethylamine,  triethonolomine. 

Clear  to  yellow 

0.1-1400 

Hydrogen  sulfide. 
Use  lead  acetate 
paper  as  filter 

25,  2t.  jtandards  made 
from  CS-  ond  reagent 

Chlorine 

Simple  test  tube  absorber  0. 1 
gm.  0-tolidine  in  100  ml. 
cone.  HCI  mode  up  to  1  liter 
with  distilled  water. 

Clear  to  yellow 

1—63 

None 

27.  Potassium  dichromate 
permanent.  Standord  re¬ 
ogent  stoble  6  months 

Hydrogen 
cyonide,  HCN 

Midget  impinger  tube  with 
rubber  aspirato  bulb.  Phe¬ 
nolphthalein,  copper  sulfate, 
Sodium  phosphote  buffer. 

Cleor  to  red 

0—300 

Chlorine,  bromine, 
iodine,  phenol 

28 

Nitrogen 
dioxide,  NO, 

Simple  test  tube  obsorber. 
Sulfonic  acid  and  a-naph- 
thylomine  solutions  or  fritted 
absorber  at  0.4  1pm  and  sul- 
fanilic  acid,  N-(i-naphthyl)- 
ethylene  diamine  dihydroxy- 
chloride  and  acetic  acid. 

Clear  to  pink 
Clear  to  red 
violet 

10—125 

0.1—50 

Ozone,  chlorine 

29,  30.  Permonent  color 
standards  in  field  unit 
available  from  Mine  Safety 
Appliances  Co.,  Pittsburgh, 
Po. 

Sulfur  dioxide, 
SO, 

Midget  impinger  at  2.83 
1pm  (standard  rote).  0.0025 
N  Iodine  and  10%  Kl  solu- 

Blue  to  colorless 

<1—100 

Hydrogen  sulfide, 
nitrogen  dioxide, 
and  other  oxidizing 

31 

tion. 

gases 

handled  carefully  an  well  an  lubricated  frequently  in  order 
to  injure  good  o|)eration. 

Direct  Physical  Methods  for  Gases  and  Vapors 

Table  5  UhIh  the  physical  inelhods  of  most  importance 
for  detecting  gases  and  vapors.  In  this  regard  it  may  be 
stated  that  every  known  physical  characteristic  of  gas-air 
mixtures  has  been  used  f«»r  gas  anul)sis.  Ibmever,  in  the 
industrial  hygiene  instrument  field,  the  fact  that  we  are 
dealing  with  such  small  concentrations  means  that  some 
of  the  (hanges  in  physural  characteristics  are  too  small 
to  Ik?  measured  easily  or  accurately.  The  ('hanges  in  gas 
density  or  gas  viscosity  which  might  be  us<-ful  in  the 
range  of  1%  gases  or  for  combusti(»n  work  are  not  of 
mu«‘h  value  in  hygienic  assays.  It  is  also  apparent  from 
this  consideration  that  velocity  of  sound  or  microwave 
adsorption,  which  are  other  characteristics,  are  limited 
and  adsorption  tej'hniques  cannot  go  much  below  0.04  or 
0.05%  even  with  the  most  sensitive  devices  which  have 
l)een  developed  ti»  date.  The  physical  methods  for  gases 
and  vapors  are  now  discussed. 

Optical  Methods 

The  optical  methods  that  are  useful  are  the  interfero¬ 
metric,  photometric  and  spectrum  absorption  principles, 
particularly  in  the  ultra-violet  or  the  infrared  bands.  One 
t»ther  s|)ectrum  which  might  Ik*  discuss<‘<i  briefly  is  the 
siMK'trum  of  a  particular  gas  phase  in  the  visible  region 
such  as  the  copfier  chU>ride  s|>ectrum  used  for  the  Halide 
meter  method  of  measuring  halogenated  hydnsarbons. 


Interferometer.  This  is  a  device  for  measuring  gas  con¬ 
centrations  and  Is  very  useful,  although  it  is  non-selective 
as  indicated  in  Table  5.  It  is  a  precise  optical  instrument 
and  not  available  generally  in  this  country  because  of  the 
precision  in  manufacture  and  the  limted  demand. 

Photometric.  Devices  in  this  class  are  available  in  vari¬ 
ous  types;  some  are  smokemeters  which  have  received 
attentimi  ret’tntly  and  provide  a  method  of  measuring 
scattering  by  |)article8  in  the  atmosphere.  Ammonium 
chloride  or  sulfuric  acid  mist  are  examples  that  can  be 
measured  by  this  technique. 

Spectrum  absorption.  By  far,  spectrum  absorption  prin¬ 
ciples  have  been  the  most  widely  used  in  gas  analysis  and 
hold  the  most  promise  for  incorporation  into  direct  field 
application  instruments.  The  ultraviolet  method,  utilizing 
the  2537  Angstrom  spectrum  of  mercury  vapor  has  been 
applied  for  both  mercury  vapor  detection  and  other  gases 
as  shown  in  Table  5.  Infrared  devices  can  be  provided 
for  all  hetero-atomic  gases  having  absorption  bands  in 
the  infrared.  Some  of  the  limitations  of  the  sjiectrum 
absorption  devices,  the  infrared  in  particular,  are  the 
desirability  of  getting  good  sources  of  controlled  band 
radiation  and  providing  effective  filters  for  limiting  the 
band  width.  Interference  from  particulate  matter  is  ob¬ 
tained  by  filters  and  interference  from  other  gases  is  only 
possible  where  bands  are  similar. 

Heat  of  Combustion  Instruments 

Thes<*  instruments  have  been  widely  ap|>lied,  in  par¬ 
ticular  not  only  for  inflammable  gas  concentrations  but 
also  for  low  concentrations  of  combustible  type  vapors. 
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They  are  not  s|jecific  but  can  be  calibrated  for  a  single 
vapor  or  known  mixtures.  Their  general  range  of  utility 
is  indicated  in  Table  5. 

Thermal  Conductivity  Instruments 

These  instruments  are,  in  general,  limited  to  higher 


concentrations  and  form  the  basis  for  most  of  the  less 
expensive  gas  detec  ting  devices  used  for  analyzing  higher 
concentrations  of  carbon  dioxide  such  as  engine  exhausts 
or  oil  burner  flue  gases. 

Vapor  pressure  procedures  are  those  which  require  a 
liquid  condensing  solution  at  low  tem|)erature  and  for 
that  reason  are  not  primarily  adapted  to  held  application. 


TABLE  5 — PHYSICAL  METHODS  EMPLOYED  IN  AIR  ANALYSIS 


or  near  ultraviolet  absorb 
light  and  diminish  cell  re¬ 
sponse  which  is  registered  by 
a  calibrated  meter. 


veloped.  By  using  mercuric 
oxide  ot  controlled  tempera¬ 
tures  mercury  vapor  detec¬ 
tors  of  the  spectrum  obsorp- 
tion  type  can  be  used  with 
gases  such  as  carbon  monox¬ 
ide  (18)  ethylene  (19)  and 
can  be  used  to  detect  vapors 
such  as  benzene,  ethanoi  an  J 
others  (20). 


Method 

1 

Principle  of  Operotion 

Type  of 
Sampling 

Ronge  ] 

Application  and  Remarks 

Reference 

i  Lower  1 

Upper 

ppm  1 

ppm 

Absorption 

(volumetric, 

gosometric, 

or 

monometric) 

Measured  volume  of  gas-air 
mixture  is  absorbed  by  re¬ 
agent  and  volume  shrinkage 
determined.  Pressure  reduc¬ 
tion  may  also  be  meosured. 
(Monometric) 

Grab 

300 

1,000,000 

Selective.  Oxygen  deficiency 
determinator.  High  concen¬ 
trations  of  gases.  Special 
forms  will  detect  lower  con¬ 
centrations.  Principally  a 
laboratory  apparatus.  U.  S. 
Bureau  of  Mines  describes  a 
portable  form  for  field  use. 

1 

2 

3 

Adsorption 

(grovimetric) 

Gas-air  or  vapor-air  mixture 
is  trapped  on  equilibrated  ad¬ 
sorbent  such  os  activated 
charcoal  or  silica  gel.  Change 
in  weight  represents  weight 
of  contaminant  in  known  oir 
volume. 

Continuous 

<1 

Depends 

on 

amount 

sampled 

Non-selective.  Used  primori- 
ly  for  total  solvents  when  a 
mixture  of  solvents  is  en¬ 
countered. 

4 

5 

Electrical 

conductivity 

Gas-air  mixture  is  absorbed 
in  a  solution  whose  electrical 
conductivity  is  measured  be¬ 
fore  and  ofter  obsorption. 

Grab 

or 

continuous 

0.0) 

10,000 

Selective  and  can  be  applied 
to  all  acid  ar  alkaline  gases 
and  also  to  vapors  which  can 
be  burned  to  CO«,  SOt  or 
HCI.  Field  instrument  is 
available. 

6 

7 

Heot  of  com¬ 
bustion — 
benzol  indi- 
cotor  or 
Vapotester 

1.  Gas-air  or  vapor  mixture 
is  passed  over  a  heated 
(above  gas  combustion  tem¬ 
perature)  platinum  wire 
which  is  port  of  a  balanced 
electricol  resistance  bridge. 
The  combustion  of  the  gas  on 
the  wire  unbalances  the 
bridge. 

Grab 

20 

1,000 

Selective.  Field  instrument 
was  designed  primarily  for 
benzol  but  con  be  opplied  to 
other  combustible  gases  not 
removed  by  woter  vapor  ab¬ 
sorbent  which  is  provided 
and  necessary  to  the  proper 
operation  of  the  instrument. 

8 

9 

Heot  of  com-  2.  Explosimeter  is  a  less  sen- 
bustion —  sitive  form  of  the  above  in- 

explosi-  strument  for  explosive  con- 

meter.  centrotions  of  inflammable 

(Flammable)  goses. 

Grab 

10%  of  low¬ 
er  inflam¬ 
mable  limit, 
1  %  in  most 
sensitive 
inst. 

50,000 

Water  vapor  absorbent  not 
necessory  becouse  of  lower 
sensitivity,  instrument  is  used 
for  explosive  and  inflomma- 
bility  determinations.  Sir^gle 
meter  calibrations  for  all 
gases  for  which  the  product 
of  molecular  heat  of  com¬ 
bination  and  the  lower  ex¬ 
plosive  limit  is  a  constant. 

10 

Heat  of  com 
bustion — 
CO 

indicator 

(Hopcolite) 

-  3.  Gos  is  passed  over  a  cat¬ 

alyst  (Hopcolite)  which  con¬ 
verts  CO  to  COi  and  the  heat 
of  combustion  is  measured 
by  a  thermopile  which  is  con¬ 
nected  to  a  galvanometer. 

Continuous 

10 

10,000 

Used  in  the  field  (portable 
apparatus)  and  tunnels  for 
CO  determinotion.  Water  va¬ 
por  and  oil  fumes  con  poison 
catalyst  ond  are  removed  be¬ 
fore  passing  over  catolyst. 

1 1 

12 

Interfero¬ 

meter 

Refroctivity  of  gas-air  or  vo- 
por-air  mixture  os  compared 
to  dry  air  is  meosur^  by 
comparison  of  interference 
fringes  or  Frounhofer  lines 
when  light  is  passed  through 
gas-air  mixture. 

Grab 

12 

to 

127 

100,000 

ta 

1,000,000 

Non-selective.  Sensitivity  de¬ 
pends  on  refroctivity  of  gas 
or  vapor.  COj  ond  moisture 
interfere  ond  must  be  re¬ 
moved.  Apparatus  mode  in 
both  portable  and  laboratory 
types. 

1 

13 

14 

15 

1 

Spectrum 

obsorption— 

ultra-violet 

Gas-air  or  vapor-air  mixture 
is  passed  through  o  tube  with 
on  ultraviolet  light  source 
ot  one  end  and  a  photoelec¬ 
tric  cell  at  the  other.  Gases 
or  vapors  which  hove  absorp¬ 
tion  bands  in  the  ultroviolet 

Grab 

or 

continuous 

0.00) 

to 

10 

0.01 

to 

1 

Sensitive  to  several  goses  and  16 

vopors.  Moximum  sensitivity  )  7 

for  mercury  vapor.  Water  va-  1  8 

por  and  COa  do  not  interfere.  )  9 

Field  instruments  for  mer-  20 

cury,  trichloroethylene,  per- 
chlorethylene  have  been  de- 
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Method 

Principle  of  Operation 

Type  of 
Sampling 

Ronge 

Lower  1  Upper 
ppm  1  ppm 

Spectrum 
abtorption — 
Infrored 

(Sos-air  or  vopor-air  mixture 
is  passed  through  o  tube  with 
a  source  of  infra-red  (heated 
filament)  ot  one  end  and  a 
thermopile  for  recording  ab¬ 
sorption  of  infrored  ot  the 
other  end.  Gases  or  vapors 
hovirsg  absorption  bonds  in 
infrared  absorb  the  infra¬ 
red  rays  orul  diminish  amount 
of  heat  reachir>g  thermopile. 
This  is  registered  by  a  cali¬ 
brated  golvonometer  or  am¬ 
meter. 

Grab 

or 

continuous 

1  1,600,000 

Spectrum 
obvorption — 
mass 
spectrum 

Seporates  occording  to  moss, 
gaseous  ions  formed  in  an 
evocuoted  system.  Aban¬ 
donee  of  eoch  ionic  species  is 
measured  electrically  by 
electrometer  tube  ond  am¬ 
plifier. 

Grob 

or 

continuous 

1  5^000 

Thermal 

conductivity 

Gas  or  vapor  mixture  is 
passed  over  a  heated  wire 
(below  ignition  temperature). 
Change  in  heat  loss  of  wire 
to  surrounding  gas  mixture  is 
registered  by  chorige  in  wire 
resistonce  measured  on  a 
balanced  Wheatstone  bridge. 

Grab 

or 

continuous 

25  ~10 

Vapor 

pressure 

Gas  or  vapor-air  mixture  is 
passed  over  a  cooled  con- 
densir>g  surfoce  in  a  confined 
chomber.  The  chomber  is 
then  evocuoted  and  the  con¬ 
densed  gas  ollowed  to  evap¬ 
orate  and  its  pressure  meas¬ 
ured.  Ice-water,  dry  ice-ace- 
tone  or  liquid  air  mixtures 
may  be  used  depending  upon 
contaminont  sampled. 

Grab 

or 

continuous 

10^^  1 

Application  ond  Remarks  Reference 

Sensitive  to  oil  heterootomic  21 

gases  and  vopors.  Bands  for 
obsorption  in  infro-red  vary 
with  gases  just  as  in  ultra* 
violet  bands.  Thus  the  meth¬ 
ods  may  be  mode  selective  by 
the  development  of  screen¬ 
ing  filters.  Field  infrored 
unit  is  available  for  CO  and 
C0».  British  monufocturer 
con  supply  instrument  for 
ony  deterotomic  gas  speci¬ 
fied. 

Applicoble  to  all  gases  and  22 

vapors  but  requires  expensive  23 

ond  eloborote  equipment 

only  adopted  for  loborotory 

handling  of  samples  collected 

on  silica  gel  and  revaporized 

or  grob  samples. _  _ 


Non-selective.  Water  vopor  1 

and  carbon  dioxide  interfere  1 2 

ond  must  be  removed.  Greot-  24 

est  application  in  field  is  to  25 


high  concentrations  such  as 
in  flue  gas  analyzers. 


Selective.  Only  high  concen-  26 

trotions,  1 ,000  ppm  or  greot-  27 

er,  con  be  obtoined  by  grob  28 

samples.  Applicable  in  field  29 

only  to  vapors  or  gases  for 
which  ice-water  or  dry  ice- 


acetone  mixtures  con  be 
used  since  liquid  air  is  too 
difficult  to  obtain  and  han¬ 
dle.  Contaminants  must  be 
miscible  with  water.  Sensitiv¬ 
ity  depends  on  contominant 
sampled  ar>d  amount  of  air 
sampled  in  continuous  meth¬ 
od. 


In  all  canes,  they  are  considered  as  continuous  flow  de* 
vices.  The  condensation  of  gases  at  low  temperatures  may 
lie  applied  to  other  physical  instruments  to  increase  their 
sensitivity. 

Absorption 

Alisorption  meth«>ds  are  useful  only  in  the  higher  con¬ 
centration  range  hut  a  number  of  compact  devices  of  this 
ty|K!  will  indicate  oxygen  deficiencies  or  COj  concentra¬ 
tions.  Sime  hygienic  limits  of  C()2  are  fairly  high,  it  is 
possible  to  use  this  principle  to  measure  those  contami¬ 
nants  whose  concentrations  might  be  in  the  hygienic 
range. 

Miscellaneous 

There  are  a  number  of  miscellaneous  devices  used  for 
analyzing  oxygen  or  gas<*s  depending  u|H)n  a  paramag¬ 
netic  principle  such  as  the  Pauling  gas  analyzer  or  the 
mass  s})e<;trometer  whic-h  de{M‘nds  upt)n  dilTerential  mass 
characteristics.  Only  the  oxygen  analyzer  is  portable 
enough  for  field  work,  and  is  useful  for  debniing  atmos¬ 
pheres  d(‘ficient  in  «ixygen. 

In  the  discussion  of  physical  devices  for  gas  analysis, 


it  is  important  to  bear  in  mind  that  all  of  these  devices 
are  de|)endent  for  reliability  on  their  basic  calibration. 
Such  calibrations  are  important  in  assessing  the  instru¬ 
ment  range  as  well  as  its  sensitivity  and  can  be  done  with 
static  or  dynamic  methods  which  are  beyond  the  scope  of 
this  article.  It  is  important  to  note  that  physical  instru¬ 
ments  which  employ  vacuum  tubes  or  resistance  wires 
may  change  their  calibration  due  to  aging  of  these  com¬ 
ponents.  Ihus,  it  is  essential  that  frequent  recalibration 
be  |jerformed.  It  is  also  important  to  point  out  from  the 
.structural  standpoint,  that  damage  from  vibration  and 
impact  from  poor  handling  is  a  factor  which  can  influence 
the  calibration  of  these  devices.  In  practical  use  it  is 
essential  that  recalibration  Im*  done  at  frequent  intervals 
in  order  that  reliability  be  obtained  since  handling  and 
other  use  conditions  can  alter  response  of  many  com¬ 
ponents. 

Direct  Chemical  Reaction  Devices  for  Particulates 

This  group  of  pnicedures,  shown  in  Table  6,  employs 
the  fact  that  the  deposited  particulates,  collected  by  filtra¬ 
tion  procedures,  can  l>e  treated  in  order  to  give  a  color  or 
reaction.  They  can  utilize  either  hand  pum|>s  or  continu¬ 
ous  sampling  holders.  In  some  instances  thev  may  give 
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TABLE  6 — DIRECT  CHEMICAL  REACTION  DEVICES  FOR  PARTICULATES 


1  !  Concentra- 

Canfanninant 

Reagents 

Calor  Range  tion  Range, 

1  i  mgs/cu  m 

Interferences 

j  References  or  Remorks 

Atmospheric 

dust 

None — White  filter  paper 
various  grades.  Whotmon 
No.  41  ond  4.  Millipore 
(MF)  HA  or  AA. 

White  to 
black 

0.01- 

—  10.0 

Any  other  particulates. 

1 , 2,  3.  Dust  collected  on  MF 
con  be  counted  directly. 

Carbon  smoke 

None — White  filter  paper. 

Gray  to 
black 

0.1  —  10.0 

Any  other  porticulot^. 

Commercial  instruments 
ovailoble  from  Bochroch 

Inst.  Co.,  Pittsburgh,  Po., 
and  F.  W.  Dwyer  Co.,  Chi¬ 
cago,  III. 

Cool  dust 

None — White  filter  paper. 

White  to 
black 

<0.1— 1.0 

Other  particulates. 

4 

Chromic  ocid 
mist 

(E  &  D  623-26)  S-diphenyl- 
carbazide  phthollic  anhy¬ 
dride  glycerol. 

Pink  to 
purple 

<1.0—50 

None 

5 

Lead  dust  or 
fume 

Confined  spot  test  paper 
S  &  S  598 Y.  Tetrohydroxy- 
quinone  and  buffer. 

Yellow  to 
purple 

<0.1—10 

None 

6 

Sulfur 

No.  1  Whatman  Liter  paper. 
ThoMous  ocetote  and  hydro¬ 
gen  sulfide. 

White  to  red 
brown 

0.1- 

-5.0 

Selenium 

7 

Sulfuric  ocid 

Specially  washed  filter  paper. 

None 

0.01—5.0 

Paper  90%  efficient. 
Other  acid  mists  analyzed 
by  electrometric  titrotipn. 

8 

Welding  fumes 

ISone — White  filter  paper. 
(E  &  D  613-21) 

Faint  brown 
to  dork 
brown 

<5- 

-150 

Zinc  fumes,  if  present, 
lower  readings. 

9 

Zinc  oxide 

Block  filter  paper.  Poper 
dyed  with  nigrosine  block  or 

Faint  gray  to 
white 

<10—50 

Other  metal  fumes  which 
alter  white  color. 

10 

obtained  commercially. 


a  diret’t  reading  such  as  in  the  case  of  sinoke.s  or  atmos¬ 
pheric  dusts.  The  question  of  interpretation  of  this  read¬ 
ing  is  fairly  simple  since  a  smoke  scale  or  an  intensity 
reading  on  a  light  penetrometer  permits  interpretation 
of  the  results.  In  some  cases  the  paper  may  be  impreg¬ 
nated  with  a  reactant  where  the  atmospheric  contaminant 
is  in  liquid  state  such  as  a  mist  which  reacts  dire<  tly  with 
the  impregnated  paper  reagents.  The  chromic  acid  mist 
detector  developed  in  our  laboratory  several  years  ago  is 
a  good  example. 

Welding  fume,  in  particular,  can  he  measured  directly 
by  the  brownish  color  of  the  welding  fume  on  white  filter 
paper  hearing  in  mind  that  there  is  some  effect  of  various 
alloys  on  this  stain.  For  example,  welding  on  black  iron 
gives  stains  which  are  more  intense  than  when  welding 
with  coated  rods  on  galvanized  iron.  These  can  be  cali¬ 
brated  with  enough  sensitivity  for  field  investigations. 

The  most  recent  adaption  in  this  area  is  a  new  method 
for  determining  lead  fume  and  fine  lead  dust  in  air.  This 
procedure  is  also  listed  in  Table  6.  It  has  been  found 
sensitive  enough  to  measure  lead  concentration  with  fair 
accuracy  near  the  present  hygienic  standard  levels  and 
the  procedure  is  subject  to  minimal  interference.  It  is 
hoped  that  other  procedures  of  this  ty[)e  will  become  avail¬ 
able.  Several  years  ago  the  writer  developed  a  procedure 
for  zinc  oxide  fume  in  air  using  a  black  filter  paper  and 
measuring  the  white  stain  of  the  zinc  oxide  on  the  black 
background.  Such  standards  can  be  readily  developed 
and  found  to  be  sufficiently  sensitive  in  the  range  of  con¬ 
centrations  l)elow  those  which  produce  metal  fume  fever. 

Direct  Physical  Methods  for  Particulates 

In  this  aspe(’t  there  are  devices  which  have  been  used 
for  many  years  for  indicating  light  absorption  or  light 
scattering  by  particulate  contaminants  in  air.  This  has 


always  been  a  very  attractive  method  of  physicists  because 
it  is  so  obvious  and  for  this  reason  several  tyndallometric 
devices  have  been  developed.  It  should  be  pointed  out 
though,  that  because  light  scattering  is  highly  susceptible 
to  changes  in  particle  size,  most  of  these  methods  (tannot 
be  applied  except  when  known  sizes  and  size  distributions 
are  present  since  slight  changes  in  size  distribution  can 
cause  alterations  in  calibration  even  though  changes  in 
mean  particle  size  are  not  apparent. 

A  number  of  dire(!t  counting  devices  have  been  u/sed 
for  dust  work.  These  are  indicated  as  devic.es  which  im¬ 
pinge  the  dust  up«>n  a  glass  slide  where  it  may  be  counted 
microst'opically.  The  various  konimeters,  the  Owens,  the 
Hausch  &  Lomb  and  several  other  devices  fall  in  this 
category.  The  thermal  precipitator  can  provide  a  dust 
deposit  on  a  slide  which  can  be  measured  directly  in  the 
field  if  desired  and  may  also  l)e  included  in  this  group. 
Any  of  the  dust  sampling  units  using  gla.ss  slides,  such  as 
impactors,  can  be  utilized  if  a  portable  micr«>scope  is  pro¬ 
vided  with  the  apparatus. 
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Radiant  Heating  for 
Outdoor  Applications 

Outdoor  heating  units,  served  by  gas  or  electricity,  are  used  in  a 
number  of  European  installations  to  make  shopping  more  pleasant 
in  winter.  This  and  space  heating  by  high  temperature  air  are  dis¬ 
cussed  in  this  month's  letter  from  our  correspondent  abroad. 


A  PROPHET  is  not  without  honor,  save  in  his  own 
country.  In  consequence,  prophets  do  not  get  elected 
to  local  civic  offices.  And  for  those  who  do,  the  exact 
opposite  holds.  They  are  honored  in  their  own  homes,  and 
perhaps  completely  unknown  elsewhere.  Therefore  it  is 
no  disrespect  to  the  worthy  gentleman  of  Brussels  who 
occupy  the  foreground  of  the  photograph  to  explain  that 
the  object  of  interest  to  us  is  the  queer  thing  like  a  lamp 
standard  behind  them.  These  outdoor  radiant  heaters 
were  placed  about  every  10  yards  along  three  miles  of 
sidewalk  in  the  main  shopping  stret;ts. 

They  are  not  a  }x;rmanent  installation,  hut  were  part 
of  the  fair  which  is  held  every  winter  in  Brusstds,  and 
which  is  organized  by  an  association  of  store  owners. 

Choice  of  Fuel  and  Wave-Length 

This  particular  installation  was  supplied  with  bottled 
gas,  thus  making  each  unit  inde{)endent  of  service  piping. 
It  was,  in  fact,  an  advertisement  for  the  firm  which  sup¬ 
plies  bottled  fuel  gas,  apart  from  its  purpose  in  making 
mid-winter  shopping  more  pleasant  for  the  inhabitants 
of  Brussels.  Not  more  than  an  inch  of  snow  fell  during 
the  period  of  o^ieration  of  these  heaters,  so  that  their 
performance  for  snow  melting  cannot  l)e  assessed. 

Following  the  German  lead,  several  European  countries 
have  now  ex[)erimented  with  outdoor  radiant  heating. 


CXjtdoor  rodiont  heating  installation  showing  the  special  units. 
Photo  courtesy  Le  Soir,  Brussels. 


I'he  town  of  Lille  in  France  installed  gas  heaters  in  the 
main  shopping  street  some  13  ft  above  the  sidewalk  and 
15  to  20  ft  apart.  The  consumption  of  each  heater  was 
about  .50  cu  ft  per  hour.  In  this  case,  ordinary  town  gas 
was  used,  the  service  pipes  being  out  in  the  o()en,  but 
neatly  arranged.  No  prolonged  f)eriod  of  tt^sting  was  pos¬ 
sible  with  this  installation  either,  since  it  was  rlismantled 
after  a  month.  Paris  has  experienced  electric  heating 
(store  fronts  in  the  Boulevard  llaussmann).  At  first  sight 
this  seems  a  wild  extravagance.  But  heating  by  electricity 
is  not  necessarily  more  expensive  than  by  other  methods 
when  intermittent  heating  only  is  required,  or  when  only 
localized  heat  is  needed  in  a  large  space. 

The  electrical  installation  is  particularly  simple.  In  ap- 
|>earance  the  heaters  are  not  unlike  iluctrescent  lighting 
tul>es.  A  fused  silica  tul>e  has  an  alloy  resistance  wire 
wound  on  to  it,  and  a  polished  metal  reflector  above  the 
heating  element  reflects  downwards  the  heat  emitted  by 
the  back  of  the  tube.  Such  heaters  are  being  installed  in 
theatres,  elevator  halls,  and  other  large  areas  fre(pjented 
by  the  public. 

Electric  heating  gives  greater  freedom  than  does  gas 
in  the  choice  of  operating  temperature.  In  the  French 
report  on  the  foregoing  in  a  rticent  issue  of  Techniques 
et  informations  du  Chaufjafte  et  de  la  Plomberie  there  is 
some  consideration  of  the  ideal  ternfierature  of  the  emit¬ 
ting  surface  for  radiant  heating  duties.  The  following  fig¬ 
ures  are  given,  indicating  the  temperatures  which  result 
in  maximum  radiation  of  the  wave-lengths  stated. 


1  micron .  2,615C  (4740F) 

2  microns .  1,167C  (21.30F) 

3  microns .  607C  ( 1 125Ff 

4  microns .  447C  (  840F ) 

5  microns .  .3(XK]  (  572F) 

6  microns .  207C  (  4()5F ) 

7  microns .  137C  (  279F) 

B  microns .  87C  (  188F') 

9 microns .  47C  I  117F') 

10  microns .  15C  (  .59F) 


This  is  followed  by  the  statement  that  “for  human  be¬ 
ings,  infra-red  radiation  of  a  wave-length  near  to  2  or  3 
microns  is  the  most  efficacious  and  the  most  agreeable. 
That  is  why  a  wood  fire,  of  which  the  burning  emlcers 
radiate  in  the  3  micron  region,  is  so  much  appreciated, 
and  why  on  the  contrary  central  heating  by  radiators  at 
a  tem(>erature  of  170  to  180F,  which  emit  infra-red  rays 
of  about  H  microns,  produces  a  disagreeable  sensation  of 
dryness,  particularly  on  the  mucous  membranes."  (So 
much  for  panel  heating,  and  hurrah  for  the  open  fire!). 
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It  IN  not  Mtatf'd  who  “mtognizf'H”  thiM.  But  it  is  a  very 
convenient  argument  in  favor  of  Hmall,  high  temjx'rature 
sourced  of  radiation.  It  would  obviously  lie  very  costly 
to  install  large  overhead  structures.  One  might  just  as 
well  go  a  hit  further  and  roof  the  whole  area  so  that  no 
snow  falls  on  the  ground. 

Af^cepting  for  the  moment,  however,  that  overhead 
heating  hy  small  sourrres  at  intervals  is  (as  has  now  Ix^tn 
proved )  a  satisfactory  and  fairly  cheap  method  of  keep¬ 
ing  {people  warm  an<i  dry-shod,  whether  they  are  looking 
into  store  display  windows  or  waiting  in  theatre  queues, 
let  us  consider  stmie  drawbacks.  Obviously  electric  heat¬ 
ing  needs  careful  weather  protection;  one  d«Mrs  not  like 
the  thought  of  electric  heating  elements  exposed  to  driv¬ 
ing  rain;  even  with  the  lowest  practicable  voltage  there 
will  Im*  problems  of  corrosion.  The  Baris  installation  is 
not  truly  out-of-doors,  Itecause  it  is  in  a  covered  walk¬ 
way. 

The  great  trouble  with  gas  is  flame  stability  in  a  high 
wind.  I.ast  September  in  this  Letter  reference  was  made 
to  ex|>eriments  in  Britain  which  were  to  l>e  made  with 
a  boosted  air  supfily.  At  the  c«»st  and  nuisance  of  a  fan 
and  piping  for  air,  one  can  achieve  stable  combustion 
under  all  conditions.  If  n<»thing  more  is  heard  of  this 
in  Britain,  it  will  not  lx;  f>ecauM*  the  idea  in  some  way 
does  not  work,  or  would  not  lx*  economic.  It  will  just 
lx;  that  we  have  not  really  enough  gas  t«i  spare  to  allow 
it  to  lx;  used  («*r  a  luxury  purpose. 

What  a  neat  solution  it  would  he  if  some  of  the  very 
diihcult  atomic  reaction  wastes  could  be  used  for  this 
purpose!  There  are  some  products  which  are  intensely 
active  for  several  months  or  a  few  years.  'I’heir  radiation 
has  a  wave-length  that  is  very  much  too  short,  and  which 
is  positively  dangerous.  But  supposing  a  ca)>sule  of  such 
material  could  be  surrounded  by  layers  of  other  elements 
which  would  totally  absorb  this  radiation  and  re-radiate 
the  energy  in  the  wave-length  recjuired,  city  sidewalks 
could  lx*come  pleasant  areas  in  the  worst  of  weathers. 

Space  Heating  with  High  Temperature  Air 

Another  report  from  France  concerns  a  way  in  which 
tem|M*ratureM  higher  than  those  previ«)usiy  employed  have 
lx‘cn  successfully  used  in  warm  air  heating  of  a  fa<'tory. 
It  is  suggested  that  the  same  principles  could  alsi*  lx* 
UH(‘d  for  both  heating  and  air  conditioning  in  houses. 
The  rep«»rt  is  hy  Charles  Boileau  in  Chauffage — V entila- 
turn  Conditionnement  (32,  5,  2|,  and  the  main  example 
given  is  a  textile  factory  in  Spain  near  Madrid.  Madrid 
is  in  the  same  latitude  as  Pittsburgh,  but  the  general 
level  of  the  land  is  higher,  being  at  an  altitude  of  2.(MM) 
to  2,.‘>(K)  ft  and  the  summer  climate  is  both  h<it  and  dry. 
This  is  unsuitable  for  textile  work,  and  humidities  of 
65  to  75%  R.H.  were  specified  for  various  parts  «if  the 
factory.  Temperature  to  lx;  maintained  at  at  least  (>B  deg 
in  winter  and  nut  to  exc(x;d  77  deg  in  summer. 

Heating  in  winter  is  achieved  by  warming  fresh  filtered 
air  to  340  deg.  This  is  humidified  to  the  require<i 
extent  by  adding  cold  water,  the  evaporation  of  which 
brings  down  the  temperature  to  3(K)  deg,  at  which  condi¬ 
tion  it  is  piped  into  the  factory  building.  A  small  steam 
boiler,  which  is  used  in  summer  for  humidification,  can 
be  brought  into  use  also  in  the  winter  so  that  on  the  cold¬ 
est  days  the  full  temperature  of  .340  deg  is  available  in 


the  air  for  heating.  Inside  the  building,  this  hot  air  is 
distributed  lx;tween  a  numlx;r  of  overhead  radiant  panels, 
and  in  this  way  some  75%  of  the  heat  in  it  is  made  avail¬ 
able  in  the  form  of  radiation.  The  ducts  which  form  these 
panels  are  cheaply  made  out  of  meter-wide  mild  steel 
sheeting,  covered  with  a  layer  of  glass  wool  insulation 
to  reduce  the  loss  of  heat  in  an  upward  direction  towards 
the  ro«)f.  There  is  no  need  to  be  fussy  in  the  tightness  of 
these  structures,  liecause  the  differential  pressures  are 
negligible  and  it  does  not  matter  if  they  do  leak  a  little 
hit.  However,  the  air  cools  as  it  travels  along,  so  the 
panels  need  careful  balancing  in  a  large  shop  since  other¬ 
wise  the  entry  end  would  be  warmer  than  the  other.  They 
also  need  care  in  installation  to  allow  for  the  expansion 
under  the  temperature  conditions. 

When  the  air  has  given  up  sufficient  heat,  it  is  al¬ 
lowed  to  enter  the  heated  space  as  ventilating  air.  There 
are  no  return  air  ducts,  and  no  recirculation  of  any  air. 
The  rate  of  air  change  is  made  just  sufficient  for  comfort, 
and  with  the  air  lx;ing  heated  to  8uc;h  a  high  temperature 
to  start  with  the  quantity  needing  to  be  supplied  is  far 
less  than  with  ordinary  warm-air  systems.  The  air-supply 
fan  and  all  the  duct  work  are  both  small  and  cheap.  If 
it  is  economic  to  do  so,  the  main  distributing  ducts  can 
be  reduced  in  size  still  further  by  using  a  higher  pres¬ 
sure  fan  and  high  vehx^ity  in  the  ducts. 

The  author  points  out  that  this  system  can  be  regarded 
as  intermediate  l)etween  ordinary  warm-air  systems  and 
heating  by  air  or  water  or  steam  in  a  closed  circuit  with 
radiators  or  heating  panels.  Those  warm-air  systems  in 
which  the  air  is  taken  through  underfloor  ducts  before 
entering  the  heated  space  provide  a  third  to  a  half  of  the 
heat  by  radiation  or  convection  to  the  air  of  the  room, 
the  balance  lx;ing  in  the  ventilating  air.  A  closed  circuit 
system  provides  1(M)%  by  radiation  or  convection,  and 
none  in  the  ventilating  air  unless  this  is  separately  tem- 
|x;red  or  is  warmed  at  the  point  of  injection.  The  new 
system  supplies  70  to  80%  by  radiation  and  the  balance 
in  the  ventilating  air. 

Application  for  Apertments 

For  application  to  houses  and  bfix-ks  of  apartments, 
the  author  thinks  the  system  is  particularly  suited  on  ac¬ 
count  of  the  very  small  size,  as  well  as  the  cheapness,  of 
the  ducting,  although  it  does  not  ap{x;ar  that  there  is  yet 
any  actual  installation.  Design  studies  have  been  made, 
and  it  is  proposed  that  within  the  rooms  the  heating 
elements  should  take  the  form  of  fiat  ducts  in  sheet  metal 
placed  diagonally  in  the  angle  between  ceiling  and  wall 
and  going  round  the  room.  The  ducts  would  be  com¬ 
pletely  embedded  in  plaster,  and  with  an  air  supply  tem- 
(K;rature  of  300  deg  the  surface  temperature  of  the 
plaster  would  not  exceed  206  deg,  which  is  considered 
ac<*eptable.  After  encircling  the  room  in  this  way  the 
air  would  enter  it  through  a  grille. 

The  same  apparatus  would  be  used  for  summer  cool¬ 
ing.  With  the  conditions  in  the  room  lx;ing  maintained 
at  77  deg  and  50%  R.H.,  the  dewpoint  is  57.5  deg,  so 
that  moisture  would  form  on  any  surface  below  this  tem¬ 
perature.  But  if  the  air  is  chilled  to  50  deg  before  dis¬ 
tribution,  the  surface  temperature  of  the  plaster  would 
not  lx*  below  60  deg  under  the  conditions  supposed,  so 
that  there  would  be  no  condensation. 
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Chilled  Water  System  Serves 
Offices  of  New  Industrial  Plant 


L  F.  GAFFNEY 


Machanical  Engineer,  Plenf  Engineering,  Western  Electric  Co.,  Inc.,  New  York,  N.  Y. 


Use  of  double  glazing  and  shade  screens,  together  with 
a  central  chilled  water  system  gives  Western  Electric's 
new  plant  at  Winston-Salem,  N.  C.,  an  economical  and 
flexible  air  conditioning  system.  Refrigeration  plant  for 
the  building  is  located  in  a  separate  structure  which  also 
houses  the  boiler  plant  and  process  air  compressors. 

AN  economical  and  flcxiide  air  conditioning  system 
/~\  with  interesting  features  was  installed  in  a  new 
plant  opened  hy  the  Western  Electric  ('omjiany  at  W'in- 
ston-Salem,  N.  C.,  for  the  production  of  communication 
devices  for  the  Itell  Telephone  system  and  the  Armed 
For<’es. 

Essentially  the  plant  consists  of  a  one-story  manufactur¬ 
ing  building  and  partial  basement,  and  a  twit-story  oflice 
building  with  an  additional  lower  floor  below  grade.  There 
is  a  separate  boiler  house  and  service  building. 

The  office  building,  of  reinforced  concrete  construction 
with  concrete  block  and  fa<e  brick  walls,  was  develojted 
around  a  7-foot  module,  with  columns  on  21  ft  centers. 
It  is  entirely  summer  air  conditioned  except  for  service 
areas  such  as.  toilet  and  locker  rooms,  and  equipment 
room.  These  unconditioned  areas  are  located  along  the 
hack  or  west  wall  of  the  building.  The  chilled  water  sup¬ 
ply  for  this  building  also  serves  the  air  conditioning 
units  for  the  manufacturing  building  cafeteria,  recreation¬ 
al  area,  and  shop  offices.  All  office  building  windows  are 
fixed  sa.sh  of  sealed  Thermopane  in  aluminum  frames, 
and  the  rnanufai’turing  building  has  standard  industrial 
type  sash.  The  windows  are  also  equipped  with  a  louvereil 
aluminum  screening  to  further  reduce  solar  heat  load  and 
glare. 

Layout  Aids  Air  Distribution  Zoning 

Each  floor  of  the  44.7  ft  long  hy  KK)  ft  wide  building  is 
divided  into  two  halves — north  and  south,  with  an  equip¬ 
ment  room  centered  along  the  ha<  k  wall  of  each  half  for 
the  air  handling  units  serving  the  particular  area.  F.ach 
air  conditioning  eijuipment  room  on  the  main  and  second 
floors  has  one  multi-zone  unit,  one  single  zone  unit  and  a 
return  air  fan. 


Private  offices  and  conference  rooms,  along  the  north, 
east  and  south  exterior  walls  on  the  main  and  second  floor, 
are  served  hy  the  multi-zone  units.  These  multi-zone  air 
handling  units  were  installed  with  dampers  in  the  h(»t 
and  cold  air  discharge  plenums  to  deliver  air  at  a  final 
temperature  to  satisfy  varying  load  requirements  in  the 
zones.  Private  offices  with  the  same  ex|>osure,  along  the 
east  wall  for  example,  are  grouped  on  the  same  supply 
air  branch  duct  for  one  zone  and  are  controlled,  not  in¬ 
dividually,  hut  as  a  single  large  area  hy  a  remote  thermo¬ 
stat  which  senses  average  conditions  within  the  zone.  'Phis 
thermostat  is  located  in  the  return  air  duct. 

Private  offices  having  two  exposures  at  each  corner  of 
the  building,  included  in  the  same  zone  as  adjacent  pri¬ 
vate  offices  having  only  one  exposure,  are  equipj)ed  with 
thermostatically-controlled  volume  dampers.  Conference 
rooms,  because  of  rapid  changes  in  occupancy,  are  treated 
as  separate  zones  and  are  controlled  hy  their  own  thermo¬ 
stats. 

Wall  Radiation  Is  not  Used 

In  this  milder  climate,  installation  of  the  d(»ul>le  glass 
in  a  fixed  sash  eliminated  the  need  for  wall  radiation  dur¬ 
ing  the  winter  cycle  in  the  private  offices  and  conference 
rooms.  However,  a  small  numl)er  of  hot  water  convectors 
are  installed  along  the  hack  wall  in  the  non-conditioned 
toilet  and  locker  rooms  and  in  the  stairwells  to  take  care 
of  heat  loss  through  the  standard  sash  in  those  areas.  The 
louvered  screening  added  to  all  sash  re«luces  the  solar  heat 
load  during  the  summer  cycle,  and  thereby  reduces  sub¬ 
stantially  the  amount  of  refrigeration  required  to  cool  the 
building. 

The  central  sections  of  b«»th  the  main  and  second  floors 
are  divided  int(»  two  unpartitioned  general  office  areas, 
approximately  2(M)  ft  long  and  6.7  ft  wi<le.  Single-zone 
air  handling  units  satisfy  the  relatively  uniform  load  re¬ 
quirements  of  lighting,  (M^cupancy  and  ventilation  in  these 
interior  general  office  areas. 

On  the  lower  floor,  three  of  the  four  air  handling  units 
installed  are  single  zone  tyjie  luK-ause  no  |)eripheral  zoning 
is  required  due  to  negligible  heat  gain  or  heat  loss  through 
exterior  walls  below  grade.  The  fourth  unit  is  a  multi-zone 


Floor  plon  of  second  floor  of 
the  oir  conditioned  office 
building. 


•MR 

•C«  RAO  f  R*«  VMM*  '  1 

▼  •b  mf  m—m  r«i  |t^  t«l  MM  ft  mm 

c 

• 

•Mf 

r  " 

1  Mil  flli»M«t  ilMMfMlf* 

1 

— 1 

MtM 

• 

•RARR  ^ 

c 

•RARR  CMNifCAfM 

EJ 

c 

AMR  1  1mm 
mm  1  Imm 

riTiT 

MRf 

AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1955 


105 


L.  F.  GaHiMy,  boni  in  Clcvnlnnd, 
(Him,  ttiidiMl  ym-nnfin— rinf  mt  Jelin 
Carrel  Univaraity,  Clavaland.  In  If  SI 
lia  fradnafad  fraai  Hia  Sckool  of 
Archdacfara  and  Inflinaarinf,  Catk- 
alic  Unhrartdy  of  Aniarica,  Watkint* 
tan,  D.  C.  Ha  k  centinainf  kk  anfin- 
aarinf  itadiaa  at  Brooklyn  Falytacknk 
Inatkata.  Ha  was  am^layad  by  Jakn 
Paal  Janaa,  Cary  4  Millar,  consalting 
anfinaara,  Clavaland  and  ka  warkad 
in  batk  tka  Waakinfton,  D.  C.,  and 
Now  York  afficaa  of  Idward  E.  A^lay, 
canaakinf  anfinoar.  From  1fS2  ta  tka 
proaant,  ka  kaa  boon  aaaociatad  witk 
Waatorn  Elactric  Co.,  Inc.,  Haw  York,  in  plant  anf  inaarinp.  Ha 
aarvad  witk  tka  U.  S.  Army  Ordnanca  in  tka  Earopaan  Tkaator 
from  Marck,  If 43  ta  Novambar,  1f4S. 


unit  MTiing  two  areaA  of  radically  different  occupancy — 
a  large  tabulating  room  with  machines  dissi|)ating  a  rela¬ 
tively  high  amount  of  heat  and  a  record  storage  room 
with  practically  no  load. 

Five  multi-zone  units  in  all,  with  capacities  ranging 
from  (>2S()  to  15,701)  cfm,  and  seven  single  zone  units, 
capacity  of  .5250  to  U),‘>00  cfm,  are  installed  in  the  office 
building  for  a  total  of  12  supply  units  handling  l'K),(K)0 
cfm  of  air.  A  common  return  fan  in  each  equipment  room 
insures  a  positive  amount  of  return  air,  60  to  75%,  de- 
pt'nding  on  ventilation  requirements  for  each  system,  to 
each  supply  unit  during  normal  heating  and  cooling  cy¬ 
cles. 


Main  floor  of  boiler  room — refrigerofion  machines  of  left, 
boilers  ot  right.  Pumps  and  ouxiliory  equipment  ore  installed 
in  bosement  directly  below. 


Outside  air,  taken  in  through  louvers  in  the  back  wall 
of  the  equipment  rooms,  make  up  the  balance  of  design 
air  quantities. 

During  intermediate  operation,  when  100%  non-con- 
ditioned  outside  air  can  be  utilized  to  satisfy  comfort  re¬ 
quirements  inside  the  building,  the  return  air  is  exhausted 
to  the  outside  through  an  automatic  damper  control.  The 
remaining  2.5  to  40%  of  the  air  supplied  to  an  area  is 
relieved  through  toilet  room  ventilation  and  smoke  ex¬ 
haust  systems. 

(ffiilled  water  and  steam  supply  for  all  air  conditioning 
units  are  pi()ed  from  the  boiler  house  through  the  man¬ 
ufacturing  building  to  the  point  of  entry  into  the  office 
building,  a  distance  of  nearly  KMX)  ft.  Steam  supply  is 
reduced  from  90  psig  to  5  psig  after  entering  the  office 
building.  A  chilled  water  loop  was  also  installed  in  the 
manufacturing  building  to  comfort  cool  the  cafeteria  and 
shop  offices  within  that  building. 

The  refrigeration  plant  for  both  the  office  and  the  man¬ 
ufacturing  building  air  conditioning  systems  is  located  in 
a  separate  building  which  also  houses  the  boiler  plant 
and  pr(M'ess  air  compressors.  The  refrigeration  plant  con¬ 
sists  of  three  individual  systems,  called  systems  1,  2  and  3 
— ea<  h  with  a  centrifugal  compressor,  one  chilled  water 
pump,  one  condenser  water  pump  and  connecting  piping. 
The.s«*  three  individual  systems  are  headered  t»)gether  on 
a  common  supply  and  return  mains  extended  through  a 
tunnel  to  the  manufacturing  building  to  serve  the  air 
conditimied  areas. 

Refrigeration  Plant  Has  Rexible  Operation 

Compressors  for  systems  1,  2  and  3,  namely  two  com¬ 
pressors  at  3(X)  tons  capacity  and  one  at  400  tons  capacity, 
are  mounted  on  the  main  floor  of  the  boiler  room.  The 
auxiliary  chilled  water  and  condenser  water  pumps  are 
lo<-ated  on  the  lower  floor  of  the  same  building.  The  three 
refrigeration  systems  are  interconnected  with  valved  con¬ 
nections  so  that  normal  operation  allows  for  use  of  any 
one  or  all  of  the  three  systems  without  manipulation  of 
any  valves.  However,  in  the  case  of  emergency  operation, 
due  to  failure  of  a  refrigeration  compressor  or  its  auxil¬ 
iary  pumps,  any  combination  of  the  component  pieces  of 
equipment  of  these  systems  can  be  attained  by  manually 
o()ening  f>r  closing  of  certain  required  valves.  For  ex¬ 
ample,  chilled  water  pump  No.  1  of  system  1  could  he 
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Typical  arrangement  of  oir 
handling  units  and  return 
fans  in  air  conditioning 
rooms. 


made  to  serve  compressor  No.  2  of  system  2.  Or  con¬ 
denser  pump  No.  2  could  operate  in  conjunction  with 
compressor  No.  3. 

Systems  1,  2  and  3  are  put  into  operation  by  starting 
the  required  chilled  water  and  condenser  water  pumps  for 
each  system  at  the  pushbutton  statioas  provided  for  each 
pump  on  the  boiler  room  instrument  panelboard,  located 
on  the  main  floor,  and  then  pressing  the  “start”  buttons 
for  the  compressors  at  each  compressor.  One,  two  or  all 
three  systems  may  be  manually  put  into  opt^ration  in  any 
desired  sequence  depending  on  the  air  conditioning  load 
requirements  and  also  on  the  accumulated  running  time 
of  each  compressor.  The  latter  consideration  insures  equal 
wear  for  a  season's  operation.  Indicating  lights  on  the 
control  panel  show  which  compressors  and  auxiliaries  are 
running. 

A  three-celled  cooling  tower  was  erected  adjacent  to  the 
boiler  house  to  serve  the  air  conditioning  refrigeration 
plant,  pr(x:ess  air  compressors  and  manufacturing  process 
cooling  water  requirements.  In  view  of  the  fact  that  the 
cooling  tower  serves  these  three  unrelated  cooling  water 
requirements,  the  operation  of  the  tower  i.s  separate  from 
the  individual  systems’  requirements  and  is  controlled 
automatically  to  supply  the  required  amounts  of  cooling 
water  at  a  fixed  temperature  of  8.5  deg  F  to  serve  what¬ 
ever  systems  are  in  operation  and  demand  cooling  water. 
This  automatic  capacity  control  of  the  cooling  tower  is 
accomplished  by  the  action  of  a  thermostatic  hull)  placed 
in  the  leaving  water  main  from  the  tower  basin.  This 
bulb  senses  the  temperature  of  the  cooling  water  and 
pneumatically  ai'tuates  a  program  controller  which  auto¬ 
matically  turns  on  or  off  the  two-speed  tower  fans  for  each 
cell  in  the  sequem  e  bas(‘d  on  the  number  of  fans  required 
to  take  care  of  the  cooling  water  demands. 


Control  board  for  the  system. 


The  cooling  tower  is  put  into  operation  by  pressing  the 
“start”  pushbuttons  hn  ated  on  the  boiler  room  instrument 
panelboard  for  each  tower  cell  fan,  which  puts  the  fans 
under  call  of  the  program  controller.  A  manual  selectc»r 
switch  on  the  same  panel  is  also  used  to  select  whatever 
sequctue  of  fan  o|>eration  is  desired  to  maintain  equal 
running  time  of  the  fans  to  avoid  excessive  wear.  Indicat¬ 
ing  lights  (»n  the  control  panel  show  which  fans  are  run¬ 
ning. 


Refrigeration  machines,  400-ton  unit  at  extreme  right,  other 
two  units  ore  300-ton  capacity  types. 


/f/V  (Conditioning  anil  Refrigeration  Ri/uifnnent 

The  following  list  gives  the  principal  air  conditioning 
and  refrigeration  equipment  installed.  This  list  does  not 
indicate  a  preference  by  the  Western  F.lectric  (^».,  Inc., 
for  the  product  of  any  single  manufacturer. 

Air  handl'tig  units .  Trane  (iontpany,  and 

Anieri-  an  lllower  Corp. 

Ueturn  air  fans  .  (Carrier  (iorp. 

Kxhaust  fans . Davidson  (Company 

Ceiling  diffusers .  (ionnor  Kngineering  Corp. 

Refrigeration  conipres.oiirs .  )  urk  Corp. 

Cooling  tower .  l.iHie-Huffman,  Inc. 

Chilled  and  condenser  water  pumps  .  Buffalo  Bumps,  Int!. 
Controls .  Johnson  Service  Company 
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Temperature  Forecast  for  August 

Prepored  for  Air  Conditioning,  Mooting  ond  Ventiloting 
by  Long  Ronge  Weother  Consultonts 


KEY  tY  REGIONS 

ABC 

MUCH  ABOVE  NORMAL  +4*  or  more  +4*  or  more  +3*  or  more 

ABOVE  NORMAL  +2*  to  4-3*  +2*  to +3*  +l*to+2* 

NEAR  NORMAL  +  1  •  to  -  1  *  +  1  *  to  -  1*  0* 

BELOW  NORMAL  -2*  to -3*  -2*  to -3*  -rto-2* 


AUGUST  proiniw!»  to  l>e  somewhat  wanner  than  the 
jL\,  first  half  of  the  summer  in  the  western  third  of  the 
nation,  and  somewhat  cooler  than  July  from  Iowa  and 
Minnesota  eastward  across  the  Great  Lakes  Region  to 
the  north  Atlantic  States,  August  tem|jeraturea  are  ex* 
(lected  to  average  moderately  above  normal  along  the 
Pacific  coast,  and  much  above  normal  over  most  of  the 
Plateau  and  Kooky  Mountain  region  from  the  Canadian 
border  to  Mexico.  All  of  this  far  western  area  has  experi- 
en(*ed  a  cool  first  half  of  the  summer. 

Much  above  normal  tem|)erature8  will  extend  a  few 
hundred  miles  east  of  the  Divide  over  the  far  western 


Plains,  while  most  of  the  central  Plains  area  will  average 
only  moderately  above  the  normal  August  temperature, 
tapering  off  through  near  normal  to  moderately  sub¬ 
normal  temperatures  towards  the  central  and  lower  Mis¬ 
sissippi  Valley,  and  the  central  Lakes  region. 

Last  of  a  line  from  Michigan  to  extreme  eastern 
Texas,  August  temperatures  will  lie  moderately  sub¬ 
normal.  Over  the  northern  third  of  this  area  this  repre- 
•sents  a  substantial  change  towards  cooler  conditions  than 
those  which  prevailed  during  the  first  half  of  the  summer. 
Coolest  conditions,  about  three  degrees  below  the  normal, 
will  occur  along  the  central  and  southern  Appalachians. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AND  PLUMBING 


Preventing  Sewage  Backflow  in  Buildings 


IN  the  (le<iign  of  a  building's  plumbing  drainage  system, 
it  is  of  prime  importance  to  provide  an  adequate  sys¬ 
tem  of  soil,  waste  and  vent  piping.  If  this  system  is  sized 
adequately  and  the  proper  material  is  used,  years  of 
trouble-free  service  can  he  expected.  Furthermore,  if  the 
building  drain  and  the  building  sewer  are  installed  with 
the  proper  slo|)e,  the  di8<’harge  from  the  fixtures  will  he 
effectively  conducted  to  the  outside  utilities.  When  the 
same  consideration  is  given  the  storm  drainage  system, 
similar  results  can  he  expected. 

With  proper  design  and  ideal  site  conditions,  it  is  al¬ 
ways  possible  to  produce  a  sanitary  or  storm  system  that 
will  ensure  favorable  results.  Sometimes,  however,  there 
are  certain  conditions  prevalent  at  the  site  which  require 
extra  consideration.  One  such  condition  is  that  of  sewage 
backflow  which  usually  originates  in  the  outside  sewer 
lines  and  is  caused  hy  a  number  of  reasons,  a  few  of 
which  follow: 

1 .  Old  and  overloaded  system  of  sewer  piping. 

2.  Undersized,  forced  or  pumped  sewer  lines. 

3.  Sewers,  subject  to  flooding  at  point  of  discharge,  due 
to  tides,  high  water  and  similar  reasons. 

4.  Peak  periods  of  year  as  during  summer,  when  larger 
quantities  of  sewage  are  handled. 

5.  The  high  velocity  of  flow  in  sewers  caused  hy  tall 
buildings. 

6.  Sewer  lines  that  have  sagged  or  settled  and  retard 
normal  flow. 

7.  Stoppages  in  sewer  lines. 

Separation  of  Sanitary  and  Storm  Systems 

Where  the  danger  of  sewage  backflow  exists,  the  first 


Building 

Note:  Arrows  designate 

—  Building  storm  sewer 

direction  of  flow 

Building  sewer 

_ J 

Storm 

- 4^^ - 

Fig.  1.  Typicol  instollotion  of  separate  sonttary  ond  storm  sewer. 


Senitery  sewer 

Combined  semUry 
and  storm 


important  step  to  he  taken  hy  the  engineer,  is  to  design 
the  .sanitary  and  storm  systems  so  that  they  will  he  com¬ 
pletely  indefrendent  of  each  other.  This  means  that  the 
piping  of  both  systems  must  he  installed  with  separate 
connections  to  the  outside  sewer  system  or  street  sewers. 
If  individual  sanitary  and  storm  sewers  are  available  in 
the  street,  the  installati«)n  will  he  simplified.  Ilowt:ver,  if 
a  combined  sewer  exists,  the  storm  system  should  l>e  con¬ 
nected  to  the  downstream  side  of  the  sanitary  connection 
to  this  sewer.  Figure  1,  illustrates  the  underground  piping 
of  the  two  systems  with  connections  to  the  sanitary  and 
storm  sewers  or  the  combined  sewer. 

It  will  he  noted  in  F'ig.  1,  that  both  the  sanitary  and 
the  storm  piping  are  installed  as  separate  systems  and 
c«)nnect  inde|)endently  with  the  outside  sewer  lines.  In 
the  case  of  the  combine<l  sewer,  the  reason  for  the  down¬ 
stream  connection  of  the  storm  system  is  to  prevent  the 
storm  water,  which  Ls  under  pressure  during  a  storm  hy 
virtue  of  its  total  head,  from  short  circuiting  into  the 
sanitary  system. 

Piping  Systems  for  Buildings  with  Ground  Floors 

There  are  several  conditions  that  require  protection 
from  ba<'kfl«)w.  The  first  of  these  conditions  is  the  case 
of  a  multistory  building  with  fixtures  l(»cated  on  the  first 
or  ground  floor  level.  A  typical  diagram  of  this  arrange¬ 
ment  is  shown  in  Fig.  2  where  the  sanitary  and  storm 
systems  are  separate  installations.  The  storm  water  sys¬ 
tem  receives  the  roof  water,  drops  below  the  ground  floor 
slab  and  Is  run  underground  and  out  of  the  building  to 
connect  with  the  storm  or  combined  sewer. 

The  sanitary  system  receives  the  discharge  from  the 
plumbing  fixtures  at  the  various  floor  levels  and  drops 
under  the  ground  floor  slab  to  receive  the  discharge  from 
the  fixtures  at  this  level.  Then  it  runs  underground  to 
connect  with  the  outside  sanitary  or  combined  sewer.  A 
building  trap  and  a  bac^kwater  valve  are  installed  on  the 
building  drain  in  a  concrete  pit  as  shown.  The  concrete 
pit  oilers  ease  of  access  to  the  building  trap  and  back¬ 
water  valve  for  the  purpose  of  inspection  and  mainte¬ 
nance.  The  installation  of  the  building  trap,  fresh  air  inlet 
and  backwater  valve  must  Ite  in  accord  with  liM;al  code 
requirements. 

The  purpose  of  the  backwater  valve  is  t«)  prevent  the 
backflow  (tf  sewage  into  the  building  where  it  can  flood 
the  ground  floor  area.  The  backwater  valve  consists  of  a 
flapper  that  o^iens  with  the  normal  flow  to  the  street  but 
closes  when  the  flow  is  reversed. 

It  will  l>e  noted  that  the  sanitary  and  storm  water  lines 
are  completely  separate  systems  and  do  not  connect  at  any 
point  within  the  building.  The  reason  for  this  is  that  any 
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Fig.  2.  An  orrangentent  of  son!- 
tory  ond  storm  droin  system  with¬ 
in  a  building. 


sto|ipa^e  in  the  sanitary  system  would  permit  the  storm 
water  to  flood  the  ground  floor,  in  the  event  of  a  rain¬ 
storm  or  haekflow  conditions. 

Piping  Systems  for  Buildings  with  Basement 

The  other  condition  for  which  backflow  protection  is 
required  is  the  case  of  a  multistory  building  with  a  base¬ 
ment  or  cellar  in  which  fixtures  are  proposed.  A  typical 
diagram  of  this  arrangement  is  shown  in  Fig.  3. 

tfere  again,  the  sanitary  and  storm  piping  are  separate 
systems  and  connect  inde^iendently  with  the  street  sewers. 
As  shown,  the  sanitary  and  storm  water  lines  are  installed 
at  the  ceiling  of  the  basement  or  cellar  and  discharge  by 
gravity  to  the  street  sewer.  A  building  trap  and  backwater 
valve  are  installed  in  the  building  drain  as  indicated 
in  the  illustration. 

Fixtures  in  the  basement  or  cellar  discharge  into  the 
drainage  line  installed  under  the  slab,  connecting  with 
the  sewage  ejector.  The  sewage  ejector  lifts  the  sewage 
up  to  the  ceiling  level  where  it  ties  in  with  the  building 
drain.  The  check  valves  shown  on  the  discharge  lines  at 


the  ejector,  prevent  the  backflow  of  sewage  through  the 
fixtures  in  the  basement  or  cellar. 

The  particular  hook-up  shown  for  the  ejector  portrays 
maximum  code  requirements  for  this  type  of  equipment. 
The  unit  with  included  piping  should  be  installed  in  ac¬ 
cordance  with  specific  local  code  requirements  for  the 
area  in  which  the  building  is  to  be  erected. 

Other  Installations 

The  same  recommendations  previously  illustrated  and 
defined  may  be  applied  to  similar  installations,  where 
backflow  conditions  are  a  regular  or  frequent  occurrence. 

Care  of  the  Backwater  Valve 

When  the  building  drain  is  laid  underground,  it  is 
important  that  the  backwater  valve  be  installed  in  the 
building  drain  at  a  location  that  provides  ease  of  mainte¬ 
nance.  A  concrete  pit  offers  the  necessary  access.  Figure  4, 
shows  a  typical  arrangement  of  the  building  trap  and 
backwater  valve  as  installed  in  a  concrete  pit. 

The  backwater  valve  requires  a  certain  amount  of  at- 


Fig.  3.  A  typical  arrangement  of 
sanitary  and  storm  system  within 
a  building  which  has  a  basement. 
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tention  since  sediment  will  accumulate  on  the  flapjKT 
valve  seat  thereby  preventing  the  seat  from  closing  tight 
during  the  event  of  backflow.  Therefore,  the  cover  should 
be  removed  periodically,  the  sediment  removed,  and  the 
seat  rubbed  clean.  This  practice  will  ensure  the  proper 
function  of  the  valve.  When  the  building  drain,  including 
the  backwater  valve,  is  installed  in  an  exposed  location 
at  the  ceiling  as  indicated  in  Fig.  3,  inspection  and  mainte¬ 
nance  are  simplified.  However,  the  same  care  and  atten¬ 
tion  should  be  given  this  valve  seat  as  mentioned.  Back¬ 
water  valves  of  varied  type  and  manufacture  are  available 
for  this  purpose.  Although,  all  of  these  valves  will  serve 
their  function  well,  they  will  only  continue  to  work  prop¬ 
erly  if  they  are  kept  clean  and  free  of  sediment. 


Extra  Preventative  Measures 

Often,  in  order  to  provide  a  more  positive  protection 
against  sewage  backflow,  a  quick  closing  valve  is  installed 
in  the  building  drain.  The  valve  is  similar  in  operation 
to  a  gate  valve  with  the  exception  that  it  is  equip{)ed  with 
a  lever  handle  for  quick  closure.  The  valve  is  generally 
located  on  the  street  side  of  the  backwater  valve.  In  the 
event  of  sewage  backflow,  the  valve  can  be  quickly  closed, 
thereby  eliminating  tlie  damage  that  can  result  from 
flooding.  The  danger  of  a  quick  closing  valve  is  that  al¬ 
though  it  prevents  sewage  backflow,  it  also  stops  normal 
flow  to  the  street.  As  a  result,  when  the  valve  is  closed, 
steps  .should  be  taken  in  the  building  to  curtail  the  opera¬ 
tion  of  the  plumbing  fixtures,  until  the  valve  can  l>e  safely 
opened  again. 


Parts  of  System 

The  component  parts  of  the  .sanitary  and  storm  system 
were  labeled  in  accordance  with  definitions  given  in  the 
National  Plumbing  Code,  ASA  A40.8-1955.  Following  are 
the  definitions  of  some  terms  used  as  given  in  the  National 
Plumbing  Code. 

Building  drain.  The  building  (house)  drain  is  that  part 
of  the  lowest  piping  of  a  drainage  system  which  receives 
the  discharge  from  soil,  waste  and  other  drainage  pi{>es 
inside  the  building  and  conveys  it  to  the  building  (house) 
sewer  beginning  3  ft  outside  the  building  wall. 


Fig.  4.  Installation  of  o  backwater  valve. 


Building  sewer.  The  buikling  (house)  sewer  is  that 
part  of  the  horizontal  piping  of  a  drainage  system  which 
extends  from  the  end  of  the  building  drain  and  which  re¬ 
ceives  the  discharge  of  the  building  drain  and  conveys  it 
to  a  public  sewer,  private  sewer,  individual  sewage  dis¬ 
posal  system,  or  other  point  of  disposal. 

Building  storm  drain.  A  building  (house)  storm  drain 
is  a  building  drain  used  for  conveying  rain  water,  surface 
water,  ground  water,  sub.surface  water,  condensate,  cool¬ 
ing  water,  or  other  similar  discharge  to  a  building  storm 
sewer  or  a  combined  building  sewer,  extending  to  a  point 
not  less  than  3  ft  outside  the  building  wall. 

Building  storm  sewer.  A  building  (house)  storm  sewer 
is  the  extension  from  the  building  storm  drain  to  the  pub¬ 
lic  storm  sewer,  combined  sewer,  or  other  point  of  dis¬ 
posal. 

Building  subdrain.  A  building  (house)  subdrain  is  that 
portion  of  a  drainage  system  which  cannot  drain  by 
gravity  into  the  building  sewer. 

Building  trap.  A  building  (house)  trap  is  a  device  or 
fitting  or  assembly  of  fittings  installed  in  the  building 
drain  to  prevent  circulation  of  air  between  the  drainage 
system  «)f  the  building  to  lie  served  and  the  building  sewer. 

Summary 

When  conditions  of  sewage  backflow  exist  <*r  occur,  the 
design  considerations  outlined  will  go  a  long  way  in  pre¬ 
venting  the  sewage  from  entering  the  building.  In  addi¬ 
tion,  if  adequate  inspection  and  maintenance  are  provided 
at  the  site,  the  equipment  can  l>e  depended  upon  for 
proper  function.  Such  preventative  measures  are  the 
means  to  stop  sewage  backflow  in  a  positive  manner. 


Temperature  Measurements  Made  by  High  Speed  Planes 


A  device  that  will  provide  more  accurate  meteorological 
information  for  weather  forecasting  and  will  result  in  the 
reduction  of  fuel  consumption  in  high-speed  aircraft  is 
being  developed  at  Armour  Research  Foundation  of  Illi¬ 
nois  institute  of  Technology,  Chicago. 

In  a  projeri  for  the  Air  Research  and  Development 
Command,  scientists  in  the  Foundation’s  heat-power  re¬ 
search  department  are  studying  the  application  of  vortex 
tubes  for  the  measurement  of  free  air  temperature  from 
planes  traveling  at  supersonic  sfteeds.  This  instrument  will 
enable  the  new  high  speed  weather  observation  planes  to 
obtain  more  accurate  measurements  of  air  temperature 
for  predicting  weather  conditions. 

The  vortex  thermometer  also  will  enable  planes  to  lo¬ 


cate  jet  streams,  resulting  in  the  reduction  of  fuel  con¬ 
sumption.  A  plane  flying  at  an  air  speed  of  200  miles  an 
hour  can  increase  its  ground  s()eed  to  300  miles  by  flying 
in  a  lOO-miles-an-hour  jet  stream.  Other  possible  applica¬ 
tions  for  the  device  are  in  military  fire  control  systems 
and  for  refrigeration.  Use  of  the  tube  for  refrigeration 
has  been  considered  at  the  F'oundation  but  has  been 
found  to  be  rather  inefficient  except  in  special  application. 

The  vortex  tube  is  the  first  known  practical  device  that 
will  measure  this  temperature  dire<ily,  although  indirect 
means  have  l)een  used  previously.  In  the  Armour  study, 
scientists  are  using  the  uniflow  type  vortex  tul)c  —  a 
cylindrical  pi|»e  whi(th  creates  a  whirlpool,  or  vortex, 
when  air  enters  the  tube  at  an  angle  to  the  opening. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Um  convenient  prepeid  postcard  on  page  130  for 
securing  additional  information  on  items  described  in 
this  department. 

Air  Conditioning  Motor  Starter 

Magnetic  nlarterit  for  air  conditioning  and  refrigera¬ 
tion  have  lieen  designed  for 
the  control  of  hermetic  mo-  ^ 
tors  hy  WtrstinghouiM*  Kl^c- 

Available  in  two  ratings, 
namely  20  amp  continuous 
with  l20-am|)  iiM-ked-rotor 

amp  I 

Itttt-amp  locked-rotor 
rent,  the  starters  can  Im* 
furnished  either  open  or  in 

NKMA  1  enclosures  and  cun  he  applied  up  to  230v. 

The  starters  have  overload  relays  for  close  motor  j)ro- 
tei'tion.  Ihe  tripping  time  of  the  relays  matches  hermetic 
motor  o|M*rating  characteristics  in  order  to  prevent  mot4)r 
burnouts.  They  are  calibrated  at  the  factory  Oi  redu(;e 
variations  in  tripping  times  and  are  also  sealed  there  to 
eliminate  malfum  tiuning  due  to  tampering. 

The  overload  relays  are  avalable  writh  either  hand  or 
reim>te  automatic  reset. 

Mora  information?  Circle  Item  I  on  postcard,  page  130. 


Hospital  Incinerator  Control 

Kliminating  smoke  and  odor  nuisances  caused  by  im- 
profier  combustion  in  pathological  incinerators  is  the 
purpose  of  a  control  center.  Model  245  BF,  manufactured 
by  Wheelco  Instruments  I)iv.,  Barber-Colman  Co.,  Rock- 
b»rd.  Ill. 

The  control  center  is  us<‘d  along 
with  tH'cessary  combustion  safeguards 
and  starting  switches.  Capabb*  of 
functioning  at  two  different  set  points, 
it  o|)erates  at  a  f>(M)-deg  F  differential. 

(.ontrol  circuits  are  arranged  so 
that  a  burner  relay  is  energized  when 
control  temperatures  drop  below  U>(K) 
deg.  When  the  up|)er  limit  of  22(K) 
deg  is  reached,  the  burner  relay  is 
de-energized.  The  us«*  of  the  manual 
switch  allows  the  maintenance  of  a  constant  lb(X)  deg 
when  the  incinerator  is  not  l>eing  charged. 

Ins}>ection  and  servicing  of  the  tem|)erature  measuring 
and  control  components  is  facilitated  by  unit  chassis  con¬ 
struction.  Control  adjustments  and  settings  are  made  from 
the  front  of  the  control  center.  The  6-in.  indicating  scale  of 
the  instrument  permits  the  reading  of  temperatures. 

More  information?  Circle  Item  3  on  postcard,  page  I30> 

Valve  Fits  Four  Tube  Sizes 

A  4-in-l  hermetic  port  valve,  the  HF-41,  is  announced 
by  Madden  Brass  Products  (b>.,  Aurora,  III.  1  he  one  valve 
pierces  four  sizes  of  tubing:  3/16,  5/16,  and  %  in. 

The  valve  is  made  for  testing,  charging,  or  purging 
hermetically  sealed  units.  It  is  made  from  extruded  brass 
bar  and  is  2  in.  high  overall.  A  recessed  sealing  gasket 
(lermits  installation  of  the  valve  in  any  position. 

More  Information?  Circle  Item  4  on  postcard,  page  130. 


Pipe  Insulotion 

A  pi|)e  insulation  which  provides  condensation  protec¬ 
tion  for  lines  o{Krrating  at  low  tem|M*rature8  or  at  alternat¬ 
ing  cycles  of  high  and  low  tem|)eratures  is  announced  by 
Owens  •  (^)rning  Fiberglas 
Ohio. 

Known  as  white 

in- 

the  pntduct,  for 
use  at  temperatures  from 
to  plus  deg 
a  factory-ap- 
vaptir  which 

is 

m  a  d  e  of  fibrous  glass 
bonded  with  a 


Steam  Trap  for  10  to  600  Psi 


A  steam  trap.  Type  TD-50,  that  can  lie  use«l,  without 
any  changes,  for  pressures  from  10  to  ()00  psi  has  l)een 
developetl  by  Sarco  (]o.,  Inc.,  New  York,  N.  Y. 

Using  the  thermodyna¬ 
mic  energy  of  steam  to  _ 

close  the  valve,  the  trap  |  I 

operates  on  light  or  heavy  j  W  ■■  ”  j 

loads  and  closes  on  n«» 
o()erates  against 

back  pressures  up  to  .50%  ^Eiisiii9l||||| 

of  the  inlet  pressure,  , . . . . _Z— 

Machined  from  stain-  ! _ » 

less  steel  bar  stock,  the  'IToil*' 
trap  consists  of  three 
parts,  namely,  the  body, 

a  screwed  cap,  and  the  valve  head,  which  is  a  solid  stain¬ 
less  steel  disc.  Its  dimensions  are  l’*4  x  2Vh  *  2^4  in. 

Not  affected  by  water  hammer,  the  trap  discharges  at 
saturated  steam  temperature. 

More  Information?  Circle  Item  5  on  postcard,  page  130. 


thermoset¬ 
ting  biiuler,  and  the  jacket  is  composed  of  a  5-ply  lam¬ 
inate  including  an  asphalted  Kraft  paper  for  the  inner 
surface  and  a  bleached  Kraft  paper  on  the  outer  surface, 
the  two  enchising  a  0.(H)l-in.  thickness  of  aluminum  foil. 

For  pipe  sizes  up  to  and  im'luding  12-in.  diameters,  the 
insulation  is  furnished  in  hemi-cylinders  with  the  vapof 
barrier  attached.  For  pi|)es  of  diameters  greater  than  12- 
in.,  it  is  supplied  in  three  segments  to  2H-in.,  in  seven  seg¬ 
ments  to  33-in.,  and  the  jacket  is  applied  separately.  All 
sections  and  segments  are  3-ft  long. 

Fastened  in  place  with  metal  bands,  the  pipe  insulation 
is  available  in  nominal  thickness  of  1,  IV^,  2,  and  2Vo.in. 
Mora  information?  Circia  Itam  2  on  postcard,  paga  130. 
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Welder  Is  Driven  by  Engine 

A  2(X)-amp,  engine-driven  welder,  for  pipeline  welding 
and  construction  and  maintenance  work,  is  announced  by 
General  Electric  Co., 

Schene<-lady,  N.  Y. 

Designated  Type 
WD20AG,  the  welder  is 
NEMA-rated  for  a  cur¬ 
rent  range  of  4()  to  25() 
amp  and  will  handle  d-c 
or  a-c/d-c  electrodes 
from  1/16  to  1/4  in. 

There  are  six  electrode 
taps,  one  for  each  differ¬ 
ent  electrode  size. 

A  liquid-cooled,  Hercules  engine  o|)erates  the  generator 
at  1750  rpm.  It  has  a  17-gal  fuel  tank  which  will  keep 
the  generator  running  over  13  hrs  at  full-load  rating  and 
(>()%  duty  cycle  on  a  tank  full  of  gasoline. 

The  welder  will  fit  crosswise  in  a  standard  pickup  truck 
and  has  a  skid-type  base.  Lifting  and  towing  eyes  are  also 
provided  on  it. 

Bulletin  GEC-1333  gives  the  Ofierating  data  and  specifi¬ 
cations  of  the  welder. 

More  information?  Circle  Item  6  on  postcard,  page  130. 


Medium -Duty  Control  Valves 

A  line  of  diaphragm  control  valves  designed  for  me¬ 
dium-duty  applications  is  announced  by  Minneapolis- 
Honey  well  Regulator  Co.,  Minneap¬ 
olis,  Minn. 

The  valves,  designated  Series  'tOO, 
incorporate  a  number  of  engineer¬ 
ing  design  improvements  to  provide 
better  How  characteristics  for  me¬ 
dium-duty  valves.  The  line  includes 
double-seated,  single-seated,  and 
three-way  types  for  use  in  either  on- 
off  or  proportional  control  systems. 

The  on-off  single-seated  model  can 
be  supplied  with  a  plug  having  a  soft  composition  disc 
which  provides  line  shut-off.  The  three-way  valve  may 
l»e  used  for  either  diverting  or  mixing  service. 

Component  parts  in  the  series  have  l>een  standardized 
to  reduce  spare  part  requirements.  The  design  of  the 
valves  makes  them  suitable  for  installations  in  limited 
space  areas. 

More  information?  Circle  Item  7  on  postcard,  page  130. 


Suspended  Unit  Heater 

A  gas-fired,  suspended  unit  heater,  designated  as  the 
DNP,  is  being  produced  by  Day  &  Night  Div.,  Carrier 
Corp.,  Monrovia,  Calif.  The  heater  features  a  delayed-ac¬ 
tion  fan  o|)eration  which  allows  the  element  to  heat  suf¬ 
ficiently  liefore  starting  in  order  to  eliminate  blasts  of  cold 
air.  It  is  installed  on  built-in  hangers  with  standard  IPS 
threads. 

Designed  for  commercial  usage,  the  heater  is  approved 
by  the  AGA  for  natural,  manufactured,  and  LP  gases.  It  is 
available  in  eight  sizes  ranging  from  50,000  to  225,000 
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Btu  per  hr  input  ratings.  Servicing  of  the  unit  is  accom- 
plUhed  through  an  access  panel  on  the  bottom  of  the 
heater. 

Sales  engint'ering  and  installation  manuals,  as  well  as 
sales  literature,  are  availabe  upon  request. 

More  information?  Circle  Item  8  on  postcard,  page  130. 

Fittings  for  Swimming  Pools 

Ni<kel-plated  swimming  pool  fittings  are  maile  by 
(iraver  Water  (Conditioning  (Co.,  New  York.  N.  \.  The 
fittings  include  outlet  drains,  inlets,  wall  anchors,  and 
overflow  gutter  drains. 

The  screws  for  the  drains  screw  directly  into  a  metal 
wall  casting  rather  than  into  the  wall  itstdf,  providing 
drains  that  are  secure  yet  removable  when  desired. 
More  information?  Circle  Item  9  on  postcard,  page  130. 

Pipe  Wrench  Con  Bend 

By  a  simple  ratchet  principle,  a  pipe  wrench,  called 
Handi-Flex  and  manufac¬ 
tured  by  I'edd  Products 
Co.,  Rockford,  Ill.,  can  be 
adjusted  for  use  in  tight 
places. 

The  principle  involved  in 
the  wrench  provides  for 
maximum  tonjue  because  a 
firm  bite  can  l)e  made  be¬ 
fore  the  position  of  the 
handle  is  determined.  The 
jaws  of  the  wrench  can  be  placed  around  the  pi|)e,  a  solid 
bite  taken,  and  the  handle  then  moved  to  a  good  pulling 
position.  By  this  same  method,  a  pumping  action  similar 
to  a  ratchet  wrench  can  be  used. 

In  addition,  the  wremh  serves  the  dual  purpose  of  act¬ 
ing  as  a  conventional  Vijdn.  ratchet  wrench.  This  is  done 
by  removing  a  pin  separating  the  head  from  the  handle. 
By  separating  the  handle  in  this  fashi«m,  it  is  also  possible 
to  utilize  interchangeable  jaws. 

More  information?  Circle  Item  10  on  postcard,  page  130. 


Standard  Steam  Generators 

A  series  of  standard  steam  generators  for  industrial 
plants  is  announced  by  Foster  Wheeler  (^orp..  New  York, 

N.  Y. 

Designated  SC,  the  generators  are  made  in  nine  sizes, 
with  capacities  from  .50,000  t«»  1.50,(KK)  lb  |)er  hr.  They 
offer  a  selection  of  maximum  working  pressures  to  1500 
psi  without  8U|)erheat,  or  to  IKK)  |>si  with  su(>erheat; 
steam  temperatures  saturated  to  9.50  deg  F;  oil  or  gas 
firing;  and  a  choice  of  type  and  Im-ation  of  accessories. 

Standardization  of  the  generaUirs,  for  which  standard 
platforms  and  combustion  controls  also  are  available, 
enables  the  company  to  furnish  blueprints  and  to  accom¬ 
plish  fabrication,  delivery,  and  erection,  more  qui(;kly. 
In  all  the  steam  generators,  the  equipment  re<|uiring 
op>erating  attention,  such  as  burners  and  controls,  are 
accessible  at  the  front  of  the  unit. 

More  information?  Circle  Item  1 1  on  postcard,  page  130. 
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BoiUr  If  Designed  for  Burner 

A  caul  iron,  heavy  duty  hoiler  han  l>een  «le«ign<'d 
ifically  for  use  with  horizontal  rotary  oil  burners  hy 
Weil-Mcl^in  Co.,  Michigan  City,  Ind. 

Designated  the  HK  .Series  boiler,  the  unit  is  made  with 
capacities  that  range  to 
12.270  ST]  ft  for  steam  and 
to  sf|  ft  for  water. 

It  has  a  high  steel  base 
to  redme  the  amount  «*f 
brickwork  required  to  ob¬ 
tain  the  correct  burner 
height, 

A  feature  of  the  boiler 
is  a  steel  front  plate  and 
section  which  simplifies 
the  installation  of  the  burner.  Drawings  are  furnished 
by  the  company  that  show  the  front  plate  openings  and 
the  jiroper  combustion  chamber  construction  for  a  num- 
l»er  of  different  manufacturers’  rotary  burners. 

'Fhe  boiler  is  enclosed  in  a  baked  enamel  steel  jacket 
and  insulated  with  fiber  glass. 

Mora  information?  Circia  Itam  12  on  postcard,  page  130. 

C«ntrifugol  Sump  Pump 

A  sump  pump.  Model  81^4  A-E,  that  has  straight-in 
suction  with  no  check  valve  and  that  operates  above  the 
pit  is  available  from  Gorman-Rupp  Co.,  Mansfield,  Ohio. 

The  pump’s  suction  and  discharge  are  1V4  in.,  and  its 
typical  performance  is  .3000  gph  at  a  total  head  of  10  ft, 
or  18(K)  gph  at  a  total  head  of  25  ft.  The  power  unit  is 
a  standard,  face-mounted  electric  motor  that  is  rated  at 
Vs  hp,  115v,  t)0  cycle  and  34.50  rpm;  however,  the  pump 
is  also  available  as  a  basic  unit  without  the  motor.  Auto¬ 
matic  controls  start  and  stop  the  pump  at  predetermined 
water  levels,  and  a  float  switch  or  electrodes  can  be  used, 

Mora  information?  Circia  Itam  13  on  postcard,  page  130. 

Smoko  or  Liquid  Donsitometer 

Rhotoswitch  densitometer.  Set  P4S,  is  a  photoelectric 
contr<)l  made  by  Electronics  Corporation  of  America, 
Cambridge,  Mass.  It 
helps  eliminate  the 
smoke  nuisance  in  in¬ 
dustrial  smoke  stacks 
and  ventilating  ducts, 
monitors  light  transmis¬ 
sion  or  optical  density  of 
liquids  in  chemical  proc¬ 
essing  lines,  and  regu¬ 
lates  turbidity  in  water 
and  sewage  treatments. 

The  unit  consists  of  a  light  source,  a  photoelectric  scan¬ 
ner,  and  a  control  unit  with  a  meter.  Two  meter  scales 
indicate  (lercent  transmission  and  optical  density.  Control 
o|N*ration  is  provided  at  light  transmission  values  from 
90'/f  to  ()*/<.  A  green  light  indicates  normal  condition; 
a  red  light  indicates  excess  smoke  or  density  condition. 

F'ltr  smoke  density  control  the  unit  automatically  turns 


off  blowers,  closes  dampers,  and  operates  multiple  warn¬ 
ing  devices.  When  used  in  continuous  process  operations 
the  densitometer  will  indicate  and  control  the  composition 
of  fluids  by  monitoring  their  turbidity  or  variations. 

The  control  relay  is  energized  with  light  on  the  photo- 
tulwf,  and  de-energized  when  the  light  decreases  to  the 
selected  j>ercent  transmission. 


More  information?  Circle  Item  14  on  postcard,  page  130. 


Motors  Hove  Re -Rated  Frames 

Standard  and  explosion-proof,  totally -enclosed  motors, 
with  corrosion-resistant,  re-rated  cast  iron  frames,  im¬ 
proved  winding  insulation,  and  heavy  duty  ball  bearings 
are  announced  by  Wag¬ 
ner  Electric  Corp.,  St. 
l.ouis.  Mo. 

Grease  fittings  are  pro¬ 
vided  at  the  top  and  bot¬ 
tom  of  the  bearing  hous¬ 
ing  to  permit  convenient 
lubrication  and  the  re¬ 
moval  of  old  grease.  A 
running  shaft  seal  on  each  end  of  fan-cooled  motors  and 
on  the  drive  end  of  non-ventilated  motors  prevents  the 
entrance  of  moisture,  dirt,  and  other  contaminants  which 
might  injure  the  bearings. 

The  company’s  current  production  includes  ratings 
from  1  to  10  hp,  4-pole,  60  cycles  in  re-rated  NEMA 
frames  182  through  256U.  Frames  213  and  larger  are  cast 
with  heavy  ribs  for  cooling.  An  external  fan  of  bronze  or 
malleable  iron  cools  the  motor  and  prevents  dust  from 
collecting  on  the  frame.  The  flow  of  air  is  directed  around 
the  sides  of  the  motor  by  a  protective  cast  iron  shield. 
Smaller  ratings  are  totally-enclosed  and  non-ventilated. 

Bulletin  MU-203  contains  more  information  on  the 
motors. 

More  information?  Circle  Item  15  on  postcard,  page  130. 


Nipple  Corrects  Misalignment 

A  bronze-brass  flexible  nipple  is  made  by  Techniflex 
('orp,,  Port  Jervis,  N.  Y.,  for  misaligned  header-to-boiler 
connections;  for  use  where  piping  misalignment  is  en; 
countered;  or  where  moderate  vibration  or  pijK*  move¬ 
ment  due  to  expansion  and  contraction  is  a  problem. 

Standard  units  are  pro¬ 
vided  in  sizes  ranging 
from  %  to  2Y2  in-  IRT, 
with  a  union  fitting  on  one 
end  and  a  male  fitting  on 
the  opposite  end.  The  flex¬ 
ible  p«)rtion  consists  of 
bronze  seamless  tubing  with  annular  convolutions  that 
|M-rmit  stretching,  bending,  or  compressing  to  fit  into  an 
available  space.  Using  a  flexible  connection  where  mis¬ 
alignment  is  present  permits  tight  connections  and  pre¬ 
vents  shearing  pipe  or  nipples  under  strain. 

Assemblies  are  also  available  with  fittings  and  to  lengths 
desired  by  customers  through  plumbing  supply  whole¬ 
salers. 

More  information?  Circle  Item  16  on  postcard,  page  130. 
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Room  Conditioners 

Ruoni  conditioners,  called  Diaflo,  for  summer  cooling 
and  winter  heating  in  multi-room  structures  are  avail¬ 
able  from  American  Blower  Corp.,  Detroit,  Mich.  The 
units  are  suited  for  installation  in  hospitals,  hotels,  motels, 
olhees,  schools,  and  public  buildings. 

Full  depth,  including 
enclosure,  of  all  models 
is  9V4  in.  W  hen  the  unit 
Ls  semi-recessed,  the  en- 
cl<»sure  extends  7  in.  in¬ 
to  the  room.  The  fac¬ 
tory-built  enclosures  are 
the  slip-on  t)pe  which 
are  mounted  over  the 
basic  unit  after  the  pip¬ 
ing  and  wiring  has  been 
completed. 

Either  throw-away  or  cleanable  Alters  can  be  used  with 
the  units.  The  filters  are  inserted  or  removed  through  an 
o|)ening  at  the  bottom  without  removing  the  enclosure. 

The  electric  drive  motor  is  equipped  with  a  2-8peed 
switch  which  is  accessible  through  the  enclosure  top.  A 
mechanical  interlock  closes  the  ouLside  air  damper  when 
the  motor  switch  is  off. 

The  conditioners  are  available  in  five  sizes  having  nom¬ 
inal  unit  lengths  of  18,  27,  39,  48,  and  54  in.  with  rated 
air  deliveries  ranging  from  200  to  6(K)  cfm.  They  consist 
basically  of  three  parts;  the  basic  unit,  the  enclosure,  and 
enclosure  cover. 

The  conditioners  can  be  installed  vertically  on  the  floor 
as  free-standing,  fully-recessed,  or  semi-recessed  units. 
Their  design  also  permits  horizontal  ceiling  installation. 
The  enclosures  are  available  in  prime  coat  for  painting 
to  match  building  interiors. 

More  information?  Circle  Item  17  on  postcard,  page  130. 

Pump  Has  3 -In.  Discharge 

A  submersible  sewage  ejector  with  a  3-in.  discharge 
is  being  produced  by  Weil  Pump  Co.,  Chicago,  Hi.  The 
pump  is  a  heavy  duty,  screenless  type  with  a  bladeless 
im|>eller  that  is  designed  to  pump  raw  sewage. 

Made  for  continuous  op<‘ration 
during  extreme  and  overload  pe¬ 
riods,  the  pump  is  self-contained 
with  sealed  hearings  that  require 
lubrication  once  every  five  years, 

'1  be  motor  and  bearings  are  her¬ 
metically  sealed.  The  impeller, 
drive  shaft,  housing  and  motor 
are  an  integral  and  interchange¬ 
able  unit.  A  Neoprene-covered 
cable,  encased  in  an  armored 
guard,  is  used  from  the  pump 
to  the  control  panel. 

Multiple  pump  installations  are  furnished  with  con- 
tr«>ls  to  program  the  o|>eration  and  combine  individual 
units  for  load  requirements. 

The  pump  is  available  with  motor  ratings  of  y^, 
and  1  hp  and  with  capacities  to  150  gpm. 

More  information?  Circle  Item  18  on  postcard,  page  130. 


Pilot -Operated  Control  Volves 

Double  and  single  solenoid,  pilot-o(>erated  control 
valves  are  available  from  Airmatic  Valve,  Inc.,  Cleveland, 
Ohio. 

The  valves  are  rec«»mmended  for  machine  applications 
where  <<>ntinuous  operation  and  compact  piping  are 
needed.  Both  have  built-in 
flow  controls  which  make 
them  dual-purpose  valves. 

There  are  two  internal 
moving  parts;  a  single 
balance  spi)o|-ty|)e  stem 
that  rides  on  aircraft-ty|K* 
packing,  and  the  solenoid 
pilot  plunger  with  molded- 
in  seats.  The  double-sole¬ 
noid  valve  has  two  solenoid  pibit  plungers.  The  entire 
unit  is  sealed  so  that  emtside  matter  does  not  hinder  the 
internal  o|>eration. 

The  double-s«)lenoid.  Model  SS,  can  be  energized 
through  a  micro-switch  or  a  relay.  There  is  no  need  to 
energize  it  continuously,  although  the  valve  must  be 
mounted  on  its  horizontal  axis.  The  single-solenoid  valve 
has  a  spring  return  for  electrical  control,  and  electrical 
contact  must  lie  maintained  for  the  duration  of  the  cycle. 

The  solenoids  are  rated  as  continuous  duty  with  a 
maximum  power  consumption  of  10  watts.  The  valves  are 
available  in  the  following  sizes;  I/4,  •%,  VI*  and  in., 
with  pi()e-tap  size  ports.  Rec»*mmended  pressures  are 
from  20  to  1.50  psi  air  pressure  fur  the  double  solenoid 
and  from  35  t«>  1.50  psi  for  the  single  solenoid. 

More  information?  Circio  Item  19  on  postcard,  page  130. 

Burners  Fire  Against  Pressure 

Power  pressure  burners  are  available  in  straight-oil, 
straight-gas,  and  combina¬ 
tion  gas-oil  from  Kay  Oil 
Burner  (^o.,  .San  Francisco, 

Calif. 

All  three  type  burners 
function  against  positive 
pressure  arid  s|)ecial  mod¬ 
ifications  are  available  to  fire 
against  positive  firebox  pres¬ 
sures  up  to  •’*  I  inch  of  water, 
which  generally  eliminates 
the  nw“d  for  induced  or  forced  <lraft  fan  equipment.  The 
burners  have  ratings  to  2,.5(M),(MM)  Btu  |)er  hr  infiut,  with 
no  s<>condary  auxiliary  air  rejjuired.  All  are  automatic, 
and,  (»n  the  combination  burner,  a  switch  changes  from 
one  fuel  to  another. 

Integrally  mounted  controls,  wiring,  and  fuel  valve 
piping,  make  the  burners  suitable  for  packaged  boiler- 
burner  units. 

In  the  pressure-combination  burner's  ignition  system, 
the  conventional  gas  pilot  has  l>een  eliminated,  and  the 
main  gas  flame  is  ignited  from  a  momentary  oil  firing 
cycle.  This  results  in  a  nozzle  purge  with  each  firing 
cycle. 

More  information?  Circle  Item  20  on  postcard,  page  130. 
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MachiiM  Mokes  180 -Degree  Bends 

Am  automat ic'cycif*  tube  (>endin^  machine  that  will 
flimultaneously  form  two  18(>*deg  hairpin  bends  in  ferrous 
or  non-ferrous,  finned  or  plain  tubing  in  less  than  three 
seconds  is  announced  by 
Walter  P.  Hill,  Inc], 

Detroit,  Mich. 

Insertion  of  the  tubing 
into  the  machine  initi¬ 
ates  an  automatic  bend¬ 
ing  cycle  in  which  the 
tubing  is  l>ent  and  ejec¬ 
ted  after  liending.  The 
machine  has  a  welded 
base  which  houses  elec¬ 
trical  controls  and  a  built-in  hydraulic  pump,  motor,  and 
tank  unit. 

In  the  o|)eration  shown,  two  %-in.  diameter,  0.016-in, 
wall  thickness  copjM-r  tubes  are  bent  to  form  IKO-deg  hair¬ 
pin  bends  and  the  legs  are  levelled  lK*fore  ejection.  Tube 
support  mandrels  are  provided  for  each  tul)e.  The  machine 
will  also  handle  %,  and  -yi-in.  diameter  tubing  with 
minor  clamp  and  radius  block  changes. 

The  machine  has  a  single-tube  capacity  of  up  to  1-in. 
diameter.  The  center-to-center  bend  radius  that  can  be 
formed  on  the  machine  is  proportional  to  the  tulw  diame¬ 
ter  and  wall  thickness.  Bends  having  legs  up  to  4-ft  in 
length  can  l>e  handled  hy  the  machine. 

A  .S-hp  motor  and  12-gpm  pump  provide  hydraulic 
power  for  the  actuator  and  clamp  cylinders.  The  tube 
l»ending  machine  occupies  floor  space  about  30  hy  72-in. 
and  is  .32-in.  high  overall. 

Mora  information?  Circle  Item  2 1  on  postcard,  page  130. 

Shutter  for  Unit  Blowers 

A  new  model  automatic  shutter,  designed  for  unit  blow¬ 
ers,  is  placed  on  the  mar¬ 
ket  hy  Klgo  Shutter  &  Mfg. 
do.,  Detroit,  Mich. 

Built  in  sizes  to  meet 
custtmiers’  needs,  the  shut¬ 
ter  is  self-contained  in  an 
adapter  sleeve  so  that  it 
may  l)e  attached  to  the 
blower.  Its  louvers  are 
made  of  light  gage  alum¬ 
inum  with  felt  silencer 
strips  and  rust-proof  hinge 
rtnls.  The  hinge  rods  ride 
in  bronze  hearings. 

The  shutter  is  weatherstripped  to  prevent  the  entrance 
of  rain,  snow,  and  wind  and  also  to  prevent  backdrafts. 
Mora  information?  Circla  Item  22  on  postcard,  page  1 30. 

Induftrial  Hocculoting  Agent 

A  synthetic  resin  flocculating  agent  for  use  in  disposal 
or  recovery  opi^rations  involving  clarification,  sedimenta¬ 
tion,  or  filtration,  has  l»een  developed  by  B.  F.  Good¬ 
rich  dhemical  Co.,  Cleveland,  Ohio. 


(.ailed  Good-rite  K-720,  the  material  serves  to  colle<-t 
small  solid  particles  into  larger  clusters.  The  formation  of 
clusters,  or  fhx;,  facilitates  separation  of  the  dispersed 
solids  from  the  liquid.  The  agent  improves  the  degree 
and  rate  of  sedimentation  and  at  the  same  time  improves 
the  filtration  rate  characteristics  of  dis|>ersed  solids.  In 
filtration,  flocculation  with  the  resin  forms  a  porous 
filter  cake  with  a  resultant  reduced  pressure  drop. 

The  resin  is  also  available  as  a  20%  water  solution 
identified  as  Good-rite  K-720S. 

More  information?  Circle  Item  23  on  postcard,  page  130. 

Fans  Exhaust  Corrosive  Fumes 

A  line  of  l)elt-driven,  tuheaxiai  prof>eller  fans,  designed 
for  handling  corrosive  exhaust,  high  temperature  and 
explosive  fumes,  is  intro¬ 
duced  hy  l*rof)ellair  Div., 

Kohhins  &  Myers,  Inc., 

Springfield,  Ohio.  Avail¬ 
able  in  five  sizes  from  16  to 
'Mt  in.,  the  fans  have  air 
delivery  ratings  to  26,000 
cfm  and  are  designated  Type 
BT  hy  the  manufacturer. 

'Fhe  fan  drum  is  rolled 
from  12-gage  steel  plate. 

Integrally  rolled  mounting 
flanges  and  a  continuous 
welded  seam  prevent  fume  or  condensate  leakage  and 
suhse(|uent  corrosion.  The  lielt  housing  is  also  formed  of 
12-gage  steel  plate. 

The  motor-mount  assembly  |>ermits  a  3-in,  belt  adjust¬ 
ment  and  is  drilled  to  accommodate  motors  from  to  5 
hp  and  172.3  rpm.  The  V-belts  are  resistant  to  high  tem- 
|)erature  and  are  oil-proof;  they  are  selected  for  a  mini¬ 
mum  rating  of  140%  of  fan  horsepower. 

A  one-piece  cast-iron  housing  isolates  the  fan  hearings 
from  the  polluted  air  stream.  Three  hearing  assembly 
designs  are  available:  totally-enclosed,  ventilated,  and 
corrosion  resistant. 

S|)ecial  corrosion-resistant  coatings  for  the  fan  are  ap¬ 
plied  at  the  factory,  if  desired. 

More  information?  Circle  Item  24  on  postcard,  page  130. 

Compresfor-Condenser  Bushing 

An  interchangeal>e  bushing  that  can  be  installed  on  ex¬ 
isting  compressor-condenser  units  is  announced  by  Mau- 
rey  Mfg.  (^lorp.,  Chicago,  111.  The  hushing,  known  as  Type 
XBF,  is  used  with  1,  2  and  3-groove  combination  A  and  B 
groove  |>ulleys  on  high  pressure  suction  and  blower  ap¬ 
plications  from  10  to  16  inches  in  diameter. 

Mounted  on  the  drive  shaft,  the  hushing  permits  the 
use  of  larger  V-drives,  with  greater  horsepower  ratings,  to 
increase  compressor  speed.  It  accommodates  standard  in¬ 
dustrial  V-pulleys  with  extra  grooves  and  makes  it  pos¬ 
sible  to  replace  a  2-l)elt  drive  with  a  3-helt  drive.  By  per¬ 
mitting  the  use  of  standard  Y-pulleys,  it  reduces  the  cost 
of  pulley  replacement  hy  eliminating  the  need  for  special 
pulleys. 

A  des<’riptive  XBF"  folder  is  available  on  request. 

More  information?  Circle  Item  25  on  postcard,  page  130. 
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Convectors  Are  Redesigned 

A  line  of  convectors  incorporating  itO  different  typ<‘s 
and  over  sizes  Is  introduced  by  Modine  Mfg.  Co., 

Kacine,  Wis.  ^  ith  the  exception  of  the  c»mipany’s  Type  F 
deluxe  floor  cabinet,  all  the  enclosures  have  been  rede¬ 
signed  to  give  architects 
and  engineers  greater 
freedom  in  adapting  con- 
vet^tors  to  modern  build¬ 
ing  design. 

Included  in  the  line  are 
free  -  standing,  fully  and 
partially  recessed,  c  o  n  - 
cealed  ( plaster  front  I ,  and 
wall-hung  inodels.  Vl(»st  of 
these  ty|)es  are  offered  in  standard  gage  enclosures  as  well 
as  in  heavy -gage  enclosures  for  heavy  duty  institutional 
applications,  knob-type  dampers,  which  can  he  installed 
at  the  factory  or  added  later,  are  furnished  as  optional 
equipment. 

The  convector  heating  units  for  the  line  have  also  l>een 
redesigned  to  simplify  their  installation. 

The  s|>ecifications,  dimensions,  and  performance  data 
of  the  convertors  are  contained  in  catalog  2.Sii. 

More  information?  Circle  Item  26  on  postcard,  page  130. 

Cooling  Towers  Mode  of  Wood 

A  line  of  wooden,  mechanical  draft,  cooling  towers  is 
annoum  cd  by  The  Marley 
(]•>.,  Kansas  City,  Mo.  De¬ 
signed  to  serve  air  condi¬ 
tioning  or  refrigeration 
equipment  in  capacitie,s 
from  to  50  tons,  the 
wooden  towers  supple¬ 
ment  the  c»)mpany  *s  pres¬ 
ent  line  of  steel  co«)ling 
towers  and  will  he  mar¬ 
keted  under  the  trade  name  wood  Aquatower. 

The  towers  have  a  forced  draft.  cr(»ss-flow  design  with 
a  vertical  air  discharge.  The  vertical  air  disr'harge  f)er- 
inits  the  towers  to  he  located  close  to  building  walls  on 
all  sides  except  the  air  intake  side.  Mechanical  equip¬ 
ment  is  located  •)Ut  of  the  hot  air  diwharge  stream. 

Packaged  models  are  being  made  up  to  and  including 
15  tons.  Larger  models,  20  through  50  tons,  are  made  of 
redwood  with  horizontally  corrugated,  asliestos  cement 
hoard  casing.  The  large  models  are  shipped  unassembled 
to  simplify  hoisting. 

More  information?  Circle  Item  27  on  postcard,  page  130. 

Compounds  Seal  Cloy  Pipe 

Molding  compounds  that  permanently  seal  joints  be¬ 
tween  lengths  of  clay  pipe  are  made  by  The  B.  F.  Good¬ 
rich  Co.,  Industrial  Products  Div.,  Akron,  Ohio.  Called 
Koroseal,  the  compounds  are  supplied  in  liquid  plastic 
form  to  clay  sewer  pipe  manufacturers,  who  process  the 
material  into  flexible  sealing  rings. 

Contractors  receive  the  clay  pif>e  with  the  rings  of 
material  molded  permanently  at  the  ends  of  each  pipe 


section.  At  the  shaft  end  of  the  pi()e,  a  ring  is  molded  to 
the  outside  surface;  at  the  hell  end  of  the  pipe,  a  ring 
is  molded  to  the  inside  surface  of  the  Iwll.  When  the  two 
ends  are  pushed  together,  the  ring.s  squeeze  tightly 
against  each  other  to  form  a  mechanical,  compression 
seal. 

Clay  sewer  pi|)e  manufacturers  licensed  by  B.  F. 
(ioodrich  to  use  the  joint  are  producing  the  pipe  in 
diameters  of  4,  6,  8,  and  12  in. 

More  information?  Circle  item  28  on  postcard,  page  130. 


Gas  Detector  Is  Portable 

A  portable  instrument  h>r  detecting  combustible  gases 
and  vapors  is  called  the  J-W  Sniffer  Mo<lel  (»  and  is  made 
hy  Johnson- Williams,  Inc.,  Palo  Alto,  (]alif. 

As  with  previous  models,  the  new  dete<  tor  is  desigmul 
to  he  worn  waist-high,  sus- 
|>ended  hy  a  carry  ing  strap 
around  the  ntH'k.  Its  dimen¬ 
sions  are  .5  x  4-%  x  in., 
and  it  weigks,  including  a 
complement  of  eight  bat¬ 
teries,  slightly  over  four 
pounds. 

To  increase  the  life  of  the 
batteries,  the  on-off  switch 
is  integrated  with  the  aspir¬ 
ator  hull)  in  such  a  way  that  grasping  the  hulh  to  draw  iti 
a  sample  automatically  turns  the  indicator  on.  When  the 
hulh  is  released,  the  instrument  is  shut  off.  This  arrange¬ 
ment  insures  that  the  batteries  will  he  used  no  longer  than 
necessary  and  that  the  instrument  will  not  he  left  on 
unintentionally. 

More  information?  Circle  Item  29  on  postcard,  page  130. 

Infra-Red  Unit  Heater 

A  gas-flred  unit  heater  that  needs  no  electrical  connec¬ 
tions  is  announced  hy  rhermohhM:  Div.,  Prat-Daniel 
Lorp.,  South  Norwalk,  (^onn.  'Fhe  heater,  named  the  over¬ 
head  Panelhloc,  dire<’ts  infra-red 
rays  downward  to  heat  objects  or 
people,  hut  not  the  surrounding 
air,  in  its  effe<-tive  range. 

The  heater  is  available  in  two 
sizes.  Model  (]K  (»'.i  with  an  input 
of  62,.5(K)  Btu  [)er  hr,  and  Model 
(]H  125  with  an  input  of  12.5,0(M) 

Btu  per  hr.  Natural,  manufac¬ 
tured,  mixed,  or  LP-air  gas  may 
he  used  as  fuel.  I'he  equipment 
is  approved  hy  the  AGA  and  may 
l>e  furnished  for  either  manual  or 
thermostatically  controlled  operation. 

In  addition  to  their  use  for  plant  heating,  the  heaters 
are  suitable  for  area,  or  8|)ot  heating.  In  super-markets, 
for  example,  heat  can  l>e  concentrated  on  the  check-out 
counters,  and  little  or  no  heat  need  hy  supfilied  to  those 
areas  where  frozen  foods,  produce,  or  meats  are  on  dis¬ 
play. 

More  information?  Circle  Item  30  on  postcard,  page  1 30. 
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Stop  Starting  Accassory 


Herted  before  measuring  to  obtain  true  outside  dimensions. 

Made  from  various  ferrous  and  non-ferrous  metals, 
the  clamps  are  available  in  20  sizes  ranging  from  ¥4  to 
2%  in.  II).  Larger  sizes  are  produced  on  special  request. 

More  information?  Circle  Item  32  on  postcard,  page  130. 


A  step-starting  acc^essory  for  air  conditioners,  which  re¬ 
duces  light  flicker  in  house  lighting  circuits,  is  announced 
by  General  Electric  Co.,  Schenectady,  N.  Y. 

The  starter  reduces  starting  currents  by  approximately 
5f)  |>er  cent  and  saves  on 
extra  of  heavier 

and  transformers  I  I 

ordinarily  required  with  |B 

full-voltage  starting.  n 

After  temporary  power  BT  |l 

failures,  due  to  lightning  g| 

or  other 


Latch  Fastens  Panels 

A  fastening  device  called  the  Paneloc  rotary  latch  is 
announced  by  Scovill  Mfg.  Co.,  Waterbury,  Conn.  It  is  for 
us«*  on  hinged  or  removable  parts,  such  as  ins|)ection 
doors,  a(X'f^  panels,  covers,  and  electrical  control  panels. 

Made  of  cadmium-plated  steel,  the  latch  consists  of  four 
parts:  a  latch-screw,  a  shim  plate,  an  anchor  block,  and  a 
latch-nut.  It  is  assembled  on  the  access  panel  only.  ()|)erat- 
ing  with  a  quarter  turn,  it  reduces  the  removal  time  of 
panels,  doors  and  covers. 

Three  standard  sizes  are  currently  available,  and  other 
sizes  can  be  furnished  on  s[>ecial  order. 

More  information?  Circle  Item  33  on  postcard,  page  130. 


causes,  the  step 
starter  will  hold  an  air 

conditioning  load  to  half  its  normal  inrush  current  for 
several  seconds.  This  allows  other  motor  loads  such  as 
a  refrigerator,  washer,  and  fans  to  restart  before  the  full 
air  conditioning  load  comes  on  the  line. 

An  increment-type  device,  the  step  starter  is  mounted 
as  an  external  accessory  and  consists  of  a  contactor,  tim¬ 
ing  relay,  and  resistor. 

In  the  first  step  of  ofieration,  the  resistor  is  in  series 
with  the  motor  for  approximately  two  seconds,  limiting 
inrush  current  by  one-half.  After  that  interval,  the  timing 
relay  shorts  out  the  resistor,  giving  a  second  increase  in 
current,  which  diminishes  as  the  motor  gains  speed. 

Available  in  two  ratings,  the  step  starting  accessory  can 
Im*  conne<-ted  with  the  built-in  starter  for  3-  and  5-hp, 
single-phase  air  conditioning  units. 

More  information?  Circle  Item  31  on  postcard,  page  130. 


Mounting  Is  Loaded  in  Shear 

A  line  of  vibration  mountings  for  medium  and  heavy 
weight  machinery  has  been  developed  by  T.  R.  Finn  & 
Co.,  Inc.,  Industrial  Div.,  Hawthorne,  N.  J.  Trade-named 
F'innflex,  the  mounting  is 
a  heavy-duty,  rubber-in- 
shear  vibration  mounting. 

The  basic  design  of  the  \ 

mounting  consists  of  a 
pair  of  rubl>er-in-shear 
isolators  mounted  at  an 
angle  In^tween  a  semi-steel 

base  and  cover.  The  isolators  are  loaded  primarily  in 
shear.  The  rubl)er’s  inherent  damping  restrains  excessive 
motion  of  the  equipment.  The  rubber  also  reduces  the 
transmission  of  sound  to  or  from  the  mounted  e<juipment. 
In  addition,  compression  loading  of  the  isolators  mini¬ 
mizes  the  effect  of  shock  and  overload;  the  degree  of 
shock  protection  can  be  controlled  by  a  pre-loading  nut 
on  the  mounting. 

Metal  parts  enclose  and  protect  the  rubber  isolators 
against  accidental  damage.  The  loaded  over-all  height  of 
the  mounting  is  3  in.  It  is  available  with  non-walking, 
rubl>er-bottomed  baseplates  which  eliminate  creeping  or 
walking  of  the  e(]uipment,  and  make  it  unnecessary  to  lag 
it  to  the  floor.  The  load  capacities  of  the  mounting  range 
from  5(K)  to  2.S00  lb  per  mounting. 

More  information?  Circle  Item  34  on  postcard,  page  130. 


Made  of  one  piece,  the  w 

clamp  can  be  used  in  the  K  V 

heating,  ventilating,  air  con-  i 

ditioning,  and  p«)wer  indus-  Be*  JHKJ 

tries  with  and  in  the  manu- 
facture  of  such  equipment  as 

motors,  compressors,  pumps,  \ 

boilers,  switch  boxes,  fire  ex-  ^ 

tinguishers,  and  welding 
equipment. 

The  clamp  is  round  with  lJ-sha{)ed  folds  or  lugs. 
.Smaller  size  clamps  have  two  lugs  and  the  larger  ones, 
three.  The  device  is  slipfied  on  the  hose  or  part  and 
crinqted  in  place  by  squeezing  the  parallel  sides  of  the 
lugs  together  with  the  pincers. 

There  is  no  danger  of  the  pincers  slipping  because 
the  pressure  of  the  jaws  is  approximately  per()endicular  to 
the  surfaces  of  the  parallel  sidn.  The  decrease  in  the 
clamp  diameter  is  determined  by  how  far  the  lugs  are 
clos4>«i.  T<i  remove  the  clamp,  the  lugs  are  snip()ed  off 
with  the  pincers. 

Every  clamp  is  marked  with  minimum  and  maximum 
diameters  of  the  hose  or  tuln*  for  which  it  is  applicable. 
1'he  proiier  size  clamp  is  determined  by  measuring  the 
diameter  (»f  the  part  to  be  clam))ed  with  cali|)ers.  For 
h«*se  and  tubing  applications,  the  nipple  should  be  in- 


Valve  Ratings  Are  Increased 

Increased  capacity  ratings  for  relief  valves  in  sizes 
Lj  to  1  in.,  for  both  Freon  and  similar  refrigerants  and 
ammonia,  are  announced  by  Henry  Valve  Co.,  Melrose 
I’ark,  HI.  The  valves  are  constructed  in  accordance  with 
the  requirements  of  the  ASME  Unfired  Pressure  Vessel 
('ode  and  carry  the  official  marking  symbol  indicating 
National  Board  approval  and  capacity  certification. 

More  informefion?  Circle  Item  35  on  postcard,  page  1 30. 
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Cooler  Has  Duct  Connections 

A  multi-purpose  air  conditioning  unit,  the  Imperial, 
which  can  be  used  as  a  window  air  conditioner,  or  with 
conventional,  rectangu¬ 
lar  ductwork  is  an¬ 
nounced  by  Rheem  Mfg. 

Co.,  Chicago,  Ill. 

When  used  as  a  win¬ 
dow  unit,  the  air  condi¬ 
tioner  is  equipped  with 
a  conventional  front  pan¬ 
el.  When  it  is  used  with 
ductwork,  it  has  10  x  14-in.  supply  and  return  air  duct 
connections,  as  illustrated. 

With  ductwork,  the  air  conditioning  unit  can  cool  sev¬ 
eral  rooms  of  a  home,  or  a  variety  of  shops  and  small 
stores.  It  is  weather-proof,  and  may  l)e  installed  on  a  roof, 
in  an  attic,  or  in  any  location  that  may  be  conveniently 
situated  with  respect  to  the  part  of  a  building  to  be  air 
conditioned. 

The  unit  is  available  in  %  hp,  for  air  conditioning 
areas  up  to  500  sq  ft;  1  hp,  up  to  700  sq  ft;  IY2  up 
to  900  s<j  ft;  and  2  hp,  up  to  1200  sq  ft. 

More  information?  Circle  Item  36  on  postcard,  page  130. 


Hose  Coupling 

A  union  shank  hose  coupling,  designed  for  handling 
liquid  where  suction  or  discharge  is  involved,  is  an¬ 
nounced  hy  Universal  Valve  Co.,  Elizabeth,  N.  J. 

A  replacement  pin  lug 
or  hex  swivel  nut  and  a 
cast-in  flange  are  two  of 
the  features  of  the  coup¬ 
ling.  A  tie  wire,  which 
secures  the  swivel  ring  to 
the  shank,  permits  re¬ 
placement  of  the  ring 
should  the  threads  ever  be 
damaged,  thus  reducing  the  necessity  of  discarding  the 
entire  unit. 

The  cast-in  flange  of  the  coupling  acts  as  a  cushion 
upon  which  the  hose  end  rests.  This  prevents  the  hose 
from  interfering  with  the  swivel  action  or  the  hose  fabric 
material  from  l)ecoming  frayed.  A  groove  on  the  flange 
provides  abundant  anchor  area  for  hold-back  wire  where 
wire  is  required  to  prevent  pulling  the  hose  apart  under 
severe  pressures. 

Designated  as  No.  800,  the  coupling  is  available  in 
2  and  3-in.  sizes.  Other  sizes  are  available  on  request. 
More  information?  Circle  Item  37  on  postcard,  page  130. 

Improved  Insulation  Feeder 

A  feeder  which  enables  insulation  applicators  to  sele<  t 
the  best  blowing  speed  for  each  insulation  job  has  lieen 
developed  hy  Universal  Insulating  Co.,  Van  Wert,  Ohi«), 
for  its  Uni-Matic  insulating  machines.  The  feeder  is  now 
standard  on  Models  W-47,  W-.59,  IH-47,  and  II1-.59. 

Combined  with  a  4-speed  gearshift  transmission  and 
engine  throttle  control,  the  feeder’s  larger  capacity  per¬ 


mits  applicators  to  utilize  a  range  of  blowing  speeds  from 
15  bags  (35  to  40  lb  each)  of  insulation  material  an  hou*' 
to  (>0  bags  an  hour. 

A  feature  of  the  feeder  is  a  hinged  baffle  which  adjasts 
the  feeder  o(>ening  to  any  required  size  from  5  by  1 2-in. 
to  8  by  12-in.  When  a  change  of  blowing  speecl  is  de¬ 
sired,  the  f**eder  o|>ening  baffle  is  adjusted  to  accommo¬ 
date  the  increased  or  decreas»>d  flow  of  insulating  ma¬ 
terial.  The  feeder  is  a|)proximately  50%  larger  than  pre¬ 
vious  models. 

The  end  plates  are  removable  for  access  to  the  six-wing 
rotor  for  adju.sting  the  wiper  blades.  The  Ojien  end  rotor 
is  made  of  electrically  welded  steel,  w  ith  rubl)er  seals  «m 
the  ends  as  well  as  on  the  sides  of  the  blades.  The  steals 
can  be  adjusted  to  com|)ensate  for  wear  on  the  end  plates 
and  the  housing.  Hose  connections  tc»  the  unit  are  stand¬ 
ard  2^!  or  3  in. 

More  information?  Circle  Item  38  on  postcard,  page  130. 


Ice  Bonk  for  Air  Conditioning 

Ice  bank  refrigeration  uiiits  for  chilled-water  air  <on- 
ditioning  are  manufactured  by  The  King  Zeero  (-0.,  Chi¬ 
cago,  III.,  with  storage 
capacities  from  500  to 
30,000  lb  of  ice. 

Designed  to  o|)erate 
with  F'reon,  ammonia,  or 
mcthly-chloride  refriger¬ 
ants,  the  units  provide 
32-  to  34-deg  F  sweet 
water  to  chilled-water 
air  conditioning  sys¬ 
tems.  They  are  made  to  store  suflicient  ice  for  air  condi¬ 
tioning  load  durations  of  8  hrs  |)er  day. 

A  total  of  94  models  are  made  by  the  company  for 
storing  from  72.000  to  4,320,tKK)  Btu  in  2V(>*in.  thick  ice. 
More  information?  Circle  Item  39  on  postcard,  page  1 30. 

Protective  Coating  Is  Rubbery 

A  Neoprene  base  protective  coating,  (%rr<M;ote  No. 
.362,  that  guards  surfaces  against  moisture,  oils,  chemical 
fume  and  splash,  salt  air,  and  fungus  corrosion,  has  Uren 
developed  by  (ihemical  Coatings  &  Fmgineering  (]o., 
Hroomall,  I’a. 

Applied  by  roller,  brush,  spray,  or  dip,  the  film  dries 
and  s«*lf-vulcaui/.es  to  form  a  rublwry  barrier.  The  addi¬ 
tion  of  oils  or  plasticizers  is  not  necessary  in  order  to  ob¬ 
tain  an  elasticity  which  resists  cracking.  'Fhe  cured  him 
resists  abrasion,  sunlight,  and  weather;  will  not  sup|rort 
combustion;  is  a  non-conductor;  and  counteracts  elec¬ 
trolytic  corrosion. 

Coatings  can  l>e  exposed  to  continuous  air  tenqieratures 
up  to  2.50  deg  F  and  intermittently  to  3(M)  deg.  Films  of 
0.(K)3  to  0.()()5-in.  thick  can  be  applied,  (mt  coat,  to  cover 
sharp  edges,  welds,  or  corners. 

It  is  available  in  gray,  black,  aluminum  and  red,  and 
its  applications  include:  the  exteriors  of  pi|>es,  tanks,  vats, 
and  ducts;  use  on  valve  parts,  bushings,  air  conditioning 
and  ventilating  e<|ui|mient;  and  as  a  lining  for  fans,  impel¬ 
lers,  and  ducts. 

More  information?  Circle  Item  40  on  postcard,  page  130. 
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Cond«nMri  Are  Air  Cooled 


l>e  iriHtalind  un  tankit  up  tu  5()  ft  det^p,  located  above  or 
l>elow  the  ground  and  up  to  mile  away. 

The  indicators  operate  on  the  principle  of  hydrostatic 
pressure.  The  pressure  exerted  by  the  weight  of  the  liquid 
in  the  tank  is  transmitted  pneumatically  through  a  cop¬ 
per  tuf>e  transmission  line  to  the  liquid  column  in  the 
indicator. 

More  information?  Circle  Item  43  on  postcard,  page  130. 


Air  ccM>led  condensers  produced  by  A,  H.  Witt  Co., 
l^M  Angeles,  Calif,  are  designed  for  single  or  multiple 
compressor  installation  and  furnished  for  indoor  and 
outdoor  installations. 

Kef|uiring  no  water  the  condensers  are  recommended 
by  the  manufacturer  for 
installations  where  water 
supply  limited 

where  drainage  S 

facilities  are  inadequate,  H 

where  bsal  laws  limit 

the  use  of  city  water  for  , 

condensing  purposes,  or 

where  water  has  a  corrosive  action  on  water  cooled  con¬ 
densers. 

The  condensers’  nominal  tonnage  is  based  on  90-deg 
ambient  and  115-deg  condensing  tem|>eratures.  F'or  dif¬ 
ferent  ambient  and  condensing  temjieratures,  the  com¬ 
pany’s  c«*rrection  factors  apply.  They  are  offered  in  a 
range  of  sizes  of  from  2  to  10  tons,  inclusive,  or  any 
multiples  there«*f.  The  same  units  are  applicable  for  in- 
di»or  or  outdoor  installation. 

Fabricated  from  copper  tubing  and  aluminum  fins, 
the  coil  cores  are  housed  in  a  heavy  casing.  They  are 
so  designed  as  to  require  no  change  for  indoor  or  outdoor 
installation. 

Mora  Information?  Circia  Item  41  on  postcard,  page  130. 


Device  Anolyxes  Sun  Effects 

A  portable  device  for  visualizing  and  duplicating  the 
effect  of  the  sun  on  buildings  and  projects  is  introduced 
by  Hoyt  Rust,  Denver,  Colo. 

By  setting  the  device  for  various  conditions,  8<:ale 
sliadows  can  be  cast  on  a  model  or  project  that  is  placed 
into  the  correct  position  with  respect  to  the  sun  or  an  arti¬ 
ficial  light.  Conditions  for  any  latitudes,  orientations,  days 
of  the  year,  or  times  of  the  day  can  be  simulated  by  the 
device.  In  using  the  analyzer,  all  results,  employing  either 
sunlight  or  artificial  light,  are  in  terms  of  true  north  and 
solar  time. 

The  price  of  the  analyzer  includes  instructions,  charts, 
a  direction  indicator,  and  an  eave  attachment. 

More  information?  Circle  Item  44  on  postcard,  page  130. 


Tube  Stores  Tracings 

An  intcrlfM^king  file  for  tracings  and  blueprints  has  been 
develo|)ed  by  Pack  Mfg. 

(^).,  Logan,  Utah. 

Called  Inter-Lock,  the 
file  a  self-contained 
unit  made  by  housing  a 
round  tube  inside  a 
square  one  and  locking 
b(»th  between  die  -  caat 
ends.  They  dovetail  to-  I 

gether  to  form  blocks  of 
any  desired  size  and  shape. 

Fitted  with  spring-loaded  die-cast  doors  for  indexing, 
the  file  is  available  in  any  specified  length.  Present  models 
measure  2V2  in.  Iwtween  centers,  when  assembled;  other 
sizes  will  be  available. 

More  information?  Circle  Item  45  on  postcard,  page  130. 


Dompor  for  Round  Pipe 

A  prefubricati'd  dam|)er  ready  for  itistallation  in  round 
pi|)e  is  manufactured  by  Duro-Dyne  Corp.,  New  Hyde 
Park,  N.  Y  . 

The  Jiffy  regulator,  which  was  formerly  made  by 
Parker-Kalon  and  is  now  made  by  Duro-Dyne,  is  pre- 
attache<i  to  a  corrosimi-resistant,  coated  dami>er  blade. 

The  (lunqier  has  a  steel  threaded  la-aring  with  no  loose 
parts. 

Two  styles  of  damp«*r  are  available.  The  jl)  Series  uses 
one  bearing.  'I'he  JDS  Series  is  the  same  as  the  JD  series 
with  the  addition  <if  a  pre-altuched  patented  P-K  Spring- 
L«h’  l>earing.  The  JDS  Series  dnm|>er  is  desirable  for 
higher  velocities. 

Mora  information?  Circia  Itam  42  on  postcard,  page  130. 


Lighter  Weight  Framing 

Lightweight  metal  channels  and  fittings,  designated  A 
Series,  are  announced  by  L’nistrut  Products  Co.,  (Chicago, 
111.  The  channels  are  designed  for  the  construction  of 
shelving,  racks,  framing,  and  mechanical  and  electrical 
supports  that  do  not  require  the  weight  and  strength  of 
the  company’s  present  P  Series  channels  and  fittings. 

The  new  series  retains  the  same  basic  components  of  the 
present  one.  It  requires  a  hacksaw  and  wrench  to  erect 
and  is  cut  to  length  and  bolted  together  from  stock  fittings. 

Available  in  three  sizes:  A-IOOO,  U/i  x  in.,  14-gage; 
A-40<K),  •%  X  13/lb  in.,  19-gage;  and  A-5(KX),  x  2Vi 
in.,  14-gage;  the  channels  are  made  in  lengths  of  10  and 
20  ft. 

More  Information?  Circle  Item  46  on  postcard,  page  1 30. 


Romoto- Reading  Tank  Gages 

A  new  series.  No.  14(K)0,  of  Pelrorneter  remote-reading, 
liquid  depth  gagej*  is  available  in  four  models  from 
Liquidepth  Indicators, 

Inc.,  Long  Island  City, 

N.  Y.  Models  A,  B,  F  and  |H  ID  ■  ■ 

M,  from  left  to  right,  are  I  ■  1 1  1 

illustrated  in  the  {>hot<»-  I  III  I 

graph.  I  I  I  I 

I'he  gauges  are  designed  I  III  II 

for  measuring  the  depth  I  I  11  1 1 

and  quantity  of  liquids  in  J  Jl 

storage  tanks  and  priM-ess  ■■ 

vessels  (»f  chemical,  |»etro- 

leum,  paint,  food,  and  other  process  industries.  I'hey  can 
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Burner  Safe -Start  Circuit 

A  circuit  that  automatically  proves  the  electronic  cir¬ 
cuitry  in  gas  or  oil  burner  controls  is  announced  by 
Minneapolis-Honey  well  Regulator  Co.,  Minneapolis,  Minn. 

Used  in  the  RA890  relay,  the  additional  circuit  auto¬ 
matically  breaks  the  relay’s 
starting  circuit  whenever  a 
false  signal  of  flame  is  pres¬ 
ent,  either  from  internal  or 
external  causes,  following  a 
power  failure  or  manual 
power  interruption.  This  is 
done  by  cycling  the  flame 
relay  after  each  interrup¬ 
tion  to  prove  the  vacuum 
tube  circuitry  before  permitting  the  burner  to  start.  If  the 
flame  relay  holds  during  this  inspection  cycle,  the  safe- 
start  circuit  breaks  the  starting  circuit  internally,  prevent¬ 
ing  the  flow  of  fuel  into  the  burner. 

The  relay  eliminates  the  need  for  time-delay  devices  to 
hold  the  circuit  open  for  a  predetermined  period  to  pro¬ 
vide  for  tube  warm-up. 

To  meet  code  requirements  of  certain  sections  of  the 
country,  the  unit  may  also  be  equipped  with  an  additional 
relay,  designated  the  R482I),  to  provide  cutoff  sequence 
and  system  shutdown  within  2  to  4  aec.  in  case  of  flame 
failure. 

More  information?  Circle  Item  47  on  postcard,  page  130. 

Device  Dumps  Boxes 

An  hydraulically-o|)erated  box  dumping  device  is  in¬ 
troduced  for  Transveyor  trucks  manufactured  by  Auto¬ 
matic  Transportation  Co.,  Chi¬ 
cago,  III. 

Designed  for  use  with  Dump- 
0-Matic  or  similar  loose-bottom 
boxes  used  for  handling  loose 
material,  such  as  scrap  or  parts 
in  process,  the  device  coasists 
of  an  extra  mast  that  has  l)een 
fitted  with  a  face  plate.  In  oper¬ 
ation,  the  forks  of  the  truck  are 
first  raised  to  dumping  height; 
the  face  plate  then  engages  the 
lip  of  the  loose-bottom  box  and  raises  it  high  enough  to 
dump  its  contents. 

The  attachment  is  controlled  from  the  o|)erator’s  posi¬ 
tion,  and  operates  from  the  truck’s  hydraulic  system. 
The  capacity  of  the  unit  shown  is  2000  lb. 

More  information?  Circle  Item  48  on  postcard,  page  130. 

Pump  Sizes  Are  Increased 

Five  sizes  are  added  to  the  SA  Series  of  submersible 
pumps  manufactured  by  The  F.  E.  Myers  &  Bro.  Co., 
Ashland,  Ohio.  The  five  sizes  are  %,  1,  P/^,  2,  and  3  hp. 

With  the  addition  of  the  new  sizes,  the  company  offers 
a  submersible  pump  to  supply  water  requirements  for 
homes,  farms,  schools,  dairies,  waterworks,  nurseries,  and 
industrial  plants. 

The  pumps  use  a  pancake  stage  principle  where  high 


pressures  or  extreme  well  lifts  are  needed.  A  turbine  bowl 
construction  is  employed  where  maximum  capacities  at 
low  heads  are  needed. 

All  working  parts  of  the  submersible  pum|>s  which 
come  into  contact  with  water  are  made  of  corrosion  re¬ 
sisting  materials  such  as  bronze,  brass  or  stainh'ss  steel. 
A  highly  refined  oil  lubricates  the  bearings  and  the  seal, 
insulates  the  windings,  and  keeps  the  motor  from  over¬ 
heating. 

More  Information?  Circle  Item  49  on  postcard,  page  130. 

Flue  Door  It  Redesigned 

A  redesigned  front  flue  door  f<ir  its  \\  indsor.  Type  C 
and  I.W  I.  Series,  residential  and 
commercial  boilers  is  announced 
by  I’ortmar  Boiler  Co,,  Brook- 
l>n,  N.  Y. 

Suitable  for  restricted  stacks 
and  poor  flue  construction,  the 
door  is  .steel  stamped  of  flanged 
and  dished  construction.  It  is 
made  of  heavy  gage  steel  and  is 
insulated  for  cool  o{)eration. 

The  design  <»f  the  d(M)r  pro¬ 
vides  increased  furnace  volume 
on  all  boiler  sizes  and  cleaner 
operation  of  combustion  gases  with  oil,  gas,  and  stoker 
firing.  Also  all  tubular  heating  surfaces  of  the  boilers  are 
accessible  through  the  front  flue  d<»(»r  for  cleaning  and 
inspection. 

More  Information?  Circle  Item  50  on  postcard,  page  130. 


Conditioner  Has  Twin  System 

Self-contained  air  conditioners,  designed  for  commer¬ 
cial,  industrial,  and  institutional  establishments,  are  a<ided 
to  the  Master-matic  air  conditi<in- 
ing  line  by  Frigidaire  Div.,  Cen- 
eral  Motors  Corp.,  Dayton,  Ohio. 

Made  in  10-  and  l.S-ton  sizes, 
each  model  has  a  twin  cooling  sys¬ 
tem.  One  of  the  systems  can  be 
«qM*rated  during  warm  weather, 
and  both  systems  will  o^ierate  autce 
matically  during  [)eriods  of  ex¬ 
treme  heat  and  humidity.  The  twin 
systems  eliminate  both  under-cool¬ 
ing  and  over-cooling. 

L(K-ated  at  the  top  of  the  cabinet,  the  blower  sections 
can  be  adjusted  so  that  the  conditioned  air  may  be  dis¬ 
charged  to  the  front,  hack,  or  top.  If  remote  installation 
is  desired,  the  compressor  section  can  be  separated  from 
the  cooling  section. 

Refrigeration  is  furnished  hy  two  XD  Meter-Miser  com¬ 
pressors.  The  units  are  the  sealed  reciprocating  ty^ie,  with 
direct  drives.  For  year-round  service,  steam  heating  coils 
are  available. 

The  overall  dimensions  of  both  models,  including  an 
accessory  hood,  are  9.3%  in.  high,  67  in.  wide,  and 
in,  deep. 

Mora  Information?  Circle  Item  51  on  postcard,  page  130. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  195S 


121 


N«wi  of  Equipment  end  Meferieis 


Cleon -Out  Adjusts  to  Hoor 


There  is  also  a  blanked  screw  cap  for  cleaning.  A  stainless 
steel  band  clamp  is  available  for  connecting  the  sleeve 
fittings. 

All  fittings  and  pipe  are  IV^  in.  ID,  actual  dimension, 
not  nominal,  and  are  interchangeable.  The  1%-in.  OD 
pipe  is  furnished  in  lengths  of  1  and  6  ft.  They  are  made 
of  natural  white  polyethylene. 

More  information?  Circle  Item  54  on  postcard,  page  130. 


An  adjustable  floor  clean-out  is  placed  on  the  market 
by  Norman  Hoosey  Mfg.  Co., 

Detroit,  .Mich. 

Designated  as  the  812A,  the 
clean-out  can  Ik*  adjusted  for 
any  floor  level.  Its  body  is  held 
in  place  during  construction  by 
three  set  screws  which  center 
the  pi|ie  in  clean-out  body, 

in  order  to  prevent  it  from  ■  ^  ^  H 

moving  while  concrete  is  l>eing  ^ 

|M)ured. 

Ihe  clean-out  is  available  with  brass,  chrome,  or  II- 
lin«)is  metal  top  finishes. 

Mora  information?  Circle  Item  52  on  postcard,  page  1 30. 


Room  Cooler  Rti  in  Closet 


A  remote  room  air  conditioner,  the  Recold  Model  RE, 
that  can  fit  into  an  unused  area,  such  as  the  space  above 
a  closet  shelf,  is  available 
from  Refrigeration  Engin- 
eering,  Inc.,  Los  Angeles, 

(^alif.,  in  three  si/es  for  di- 
rt'ct  expansion  systems  or 
chilled  and  hot  water  sys- 

.Made  for  multiple  instal-  >,1 

res- 

offices,  the  unit 
individually 

and  requires  no  ducts;  its 

cool  air  outlet  can  fit  between  studs.  It  is  furnished  en¬ 
closed  with  an  electrical  connection  box. 

For  new  buildings,  the  motor  a.ssembly  may  be  installed 
after  the  job  is  completed  to  avoid  theft  or  damage. 
More  Information?  Circle  Item  55  on 


Multipl«-Bumer  Control  System 

An  integrated  control  system  has  been  designed  for 
safely  starting  and  operating  multiple-burner  boilers  by 
Combustion  (Control  Div.,  Elec^tronus  Corporation  of 
America,  Boston,  Mass.  It  consists  of  a  pre-wired  and 
tested  control  cabinet  assembly  with  the  netressary  con¬ 
trols,  timers,  valves,  and  accessories  for  a  complete  in¬ 
stallation. 

Ilie  system  provides  protection  from  starting  and 
operating  flame  failure  for  one,  two,  three,  or  four  burn¬ 
ers,  whether  gas,  oil,  or  gas-fired;  manually  or  semi- 
automatically  ignited.  Flame  failure  protection  is  pro¬ 
vided  for  each  burner  by  two  Fireye  Type  48PT1  scan¬ 
ners;  one  monitors  the  pilot  flame  and  the  other  the 
main  flame.  The  system  does  not  allow  the  main  fuel 
valve  to  open  until  the  pilot  flame  is  established.  It  does 
this  by  requiring  a  purge  time  of  sufficient  length  to 
produce  four  air  changes  in  the  boiler,  at  the  end  of 
which  time  a  green  light  flashes  to  show  the  ofierator  he 
can  continue  the  light-ofi  procedure. 

A  timer  limits  the  trial-for-ignition  for  each  burner  to 
10  sec,  after  which  time  the  fuel  valve  closes  if  the  main 
flame  U  not  ignited.  When  a  flame  failure  occurs  at  any 
burner  during  light-off  or  operation,  an  alarm  horn 
sounds  and  a  red  alarm  light  for  that  burner  is  illumin¬ 
ated.  llie  alarm  light  remains  on  until  the  burner  is 
restored  to  normal  o|)eration.  A  swiuh  is  provided  for 
silencing  the  horn. 

More  information?  Circle  Item  53  on  postcard,  page  130. 


postcard,  page  130. 


One-Piece  Grille  Assembly 

Return  air  grilles  in  a  one-piece  assembly  are  manu¬ 
factured  by  Titus  Mfg.  Corp.,  Waterloo,  Iowa,  for  any 
size  grille  opening.  The  purpose  of  the  one-piece  assembly 
is  to  eliminate  the  necessity  of  butting  smaller  grilles  to¬ 
gether. 

The  grilles  have  curved,  hemmed  fins  which  prevent  a 
person  from  seeing  through  the  grille  when  it  is  used  in 
lower  wall  areas. 

More  Information?  Circle  Item  56  on  postcard,  page  130. 


Valve  Separates  Boiler  Air 

A  control  valve,  the  QS  No.  102  Ventflo,  for  keeping 
the  air  at  the  top  of  a  boiler  from  passing  into  the  radia¬ 
tor  system  is  announced  by  Quality  — 

S|»ecialty  Co.,  Inc.,  Camden,  N.  J. 

Air  is  prevented  from  entering  the 
radiator  system  by  installing  the  boil- 
er  tulie  below  the  ceiling  of  the  boiler. 

I'he  air  that  accumulates  at  the  top  of  1  I  ■ 

the  boiler  passes  around  the  outside 
of  the  tul)e  and  flows  into  the  ex- 
|iaiisi«)n  tank. 

Any  air  which  might  esca})e  by  the 
tula*  Is  collected  in  an  air  chamber. 

A  circulator  in  the  air  chamber  cre- 

ntf‘s  a  turbulence  in  the  water  which 

releases  the  air.  The  air  is  then  vented  as  it  collects. 

More  information?  Circle  Item  57  on  postcard,  page  130. 


Polyethylene  Rttings 

The  addition  of  two  lines  of  polyethylene 
threaded  fittings  (illustrated)  and  sleeve  fittings, 
nounced  by  Arthur  S. 

Chicago, 


Each  line  includes  el-  H 
bow  l»ends,  short  tees,  H 
swept  tees  and  swept  H 
liends.  The  threaded  line  H 
also  includes  a  half  coup-  * 
ler  with  a  male  thread  and  a 
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Industrial  Man  Cooler  Fans 

A  man  cooler  fan.  Model  M-24,  which  mounts  any¬ 
where  and  delivers  5600  cfm  with  its  24-in.  Torrington 
fan  blades  is  announced 
by  McLean  Engineering, 

Princeton,  N.  J.  Designed 
for  comfort  cooling  in  in¬ 
dustrial  plants,  the  fan, 
when  hung  from  ceiling 
girders  or  rafters,  provides 
air  circulation  along  indus¬ 
trial  production  lines. 

All  moving  parts  of  the 
fan  are  rubber  isolated  from  the  flexible  frame  and  the 
steel  case.  Safety  guards  are  provided  both  front  and 
rear.  Other  features  of  the  fan  include  a  rubber-mounted, 
ball-bearing  fan  shaft,  automatic  belt  tension  for  elimina¬ 
tion  of  slippage  and  motor  bearing  wear,  and  a  choice  of 
either  sleeve  or  ball-bearing  1/3-hp  motors. 

Tested  before  shipment,  the  fans  are  guaranteed  for 
five  years  and  the  motors  for  one  year.  While  ll5v,  60- 
cycle  motors  are  supplied  as  standard,  other  voltages  and 
types  may  f)e  ordered. 

More  Information?  Circle  Item  58  on  postcard,  page  130. 

Bench  Marking  Machine 

A  bench  marking  machine  which  can  be  tooled  for 
either  round  or  flat  work  is  available  from  Pryor  Steel 
Stamps,  Chhago,  111.  It  is 
shown  in  the  photograph 
with  a  straight  ty(>e  holder 
for  marking  round  work. 

With  a  capacity  for  work 
up  to  3  in.  in  diameter,  the 
fixture  is  composed  of  a 
spindle,  mounted  on  ball 
bearings,  the  end  of  which 
is  recessed  l-%  in.  in  di¬ 
ameter  and  Vs  in.  deep  for 
fitting  adaptors.  The  standard  model  is  not  fitted  with  a 
spring  return,  although  many  other  sizes  are  available 
complete  with  this  feature  should  it  be  required. 

More  information?  Circle  Item  59  on  postcard,  page  130. 

Line  of  Small  Gearmotors 

A  line  of  small  gearmotors  is  announced  by  Doerr 
Electric  Corp.,  Cedarburg,  Wis. 

The  motors  are  made  with  a  NEMA  42  frame  and 
offered  in  1/20  and  1/12-hp  ratings.  Eight  standard 
ratios  in  the  range  from  5:1  to  60:1  are  offered.  The 
motors  can  be  split  phase,  capacitor  start-induction  run, 
capacitor  start-capacitor  run,  or  polyphase  and  are  avail¬ 
able  with  either  open  or  totally-enclosed  construction. 
Pre-lubricated  ball  bearings  are  used  in  the  motors. 

The  gear  box  can  be  mounted  in  a  number  of  posi¬ 
tions.  One  application  uses  a  totally-enclosed,  single  phasr* 
motor  with  a  stainless  steel,  threaded  output  shaft  to 
drive  an  agitator  on  bulk  milk  cooling  tanks.  Provisions 
are  made  for  grease  seals  at  the  input  and  output  shafts. 
More  information?  Circle  Item  60  on  postcard,  page  130. 


News  of  Equipment  and  Materials 


Level  Device  Measures  Pitch 

A  level  attachment  which  converts  a  level  into  an  in¬ 
clinometer  for  establishing  and  checking  pitch,  slope,  or 
fall  is  made  by  (^arr  Mfg.  Co.,  Ionia,  Mich. 

Designed  for  use  on  sewer  lines,  cement  drives,  check¬ 
ing  an  existing  grade,  steam  lines,  and  construction  jobs, 
the  device  has  a  basic 
scale  on  the  calibrated 
end  that  consists  of  two 
different  scales,  (»ne  for 
3-ft  levels  and  the  other 
for  4-ft  levels.  From  the 
two  s<-ales,  measure¬ 
ments  can  be  found  for 
any  length  level. 

For  example,  to  «d)tain  a  slo|)e  of  1  in.  per  10  ft  on  a 
sewer  line,  using  a  4-ft  level,  the  calibrated  dial  on  the 
device  is  turned  eight  complete  turtus  (one  complete  turn 
is  e(]ual  to  a  l^s-in.  fall  in  10  ft).  By  placing  the  level  on 
the  sewer  line  and  reading  the  bubble  at  the  level  mark, 
a  1-in.  fall  in  10  ft  will  l)e  obtained.  If  it  does  not  read 
level,  the  sewer  tile  must  either  be  raised  or  lowered. 

More  information?  Circle  Item  61  on  postcard,  page  130. 

Solvont  Welding  Fittings 

Solvent  welding  pipe  fittings  and  (lunges  are  being 
made  of  injection  molded,  unplasticized  polyvinyl  chlo¬ 
ride  by  Tube  Turns  Plastics,  Inc.,  Louisville,  ky. 

The  solvent  welding  fittings  are  in  addition  to  the  com¬ 
pany's  line  of  threaded  fittings.  Both  lines  include  and 
45  deg  elbows,  tees,  unions,  couplings,  cufM,  reducing 
bushings,  and  flanges. 

Solvent  welding  fittings  are  recommended  where  in¬ 
stallations  are  of  a  permanent  nature.  The  threaded  type 
is  recommended  where  disassembly,  revamping  or  revising 
of  the  systems  may  be  required. 

More  information?  Circle  Item  62  on  postcard,  page  130. 

Commercial  Water  Heater 

A  tankless,  heavy-duty  h<»t  water  boiler  has  been  de- 
velojied  by  Mund  Boilers, 

Inc.,  Los  Angeles,  (lalif. 

Known  as  model  LPS,  the 
unit  operates  with  auto¬ 
matic  controls. 

Designed  to  provide 
large  (|uantities  of  hot 
water  on  short  notice,  the  boiler  may  be  used  either  as 
an  originating  or  booster  heater  and  will  deliver  hot 
water  at  any  tetiqN*rature  up  to  2(M)  deg  E.  Heat  trans¬ 
fer  is  effected  in  it  by  a  cop|Mrr  heat  exchanger.  It  has 
Eil>erglas  insulation  and  a  steel  cabinet. 

Nine  models  are  available,  ranging  in  capacity  from 
250  to  KMK)  gph  and  15  to  HO  gpm  for  short  |»eriods. 
The  units  may  l>e  gas-  or  oil-fired.  (Combination  steam 
and  hot  water  models  are  also  available. 

The  boiler  is  packaged  for  installation  in  automatic 
and  commercial  laundries,  motels,  hotels,  apartments, 
restaurants,  factories,  and  institutions. 

More  information?  Circle  Item  63  on  postcard,  page  130. 
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Generotor-Type  WeMert 

GaHoIin**  rngine  driven,  generator-type  welders  are  an- 
nounf4*d  hy  Westinghouse  Klec;tric  Corp.,  {'ittsburgh,  Pa. 
Available  in  current  ranges  of  .SO  to  .3.50  amp,  a-c  or  d-c, 
the  welders  are  self-powered 
and  can  be  er}uipp<'d  with  op¬ 
tional  running  gear. 

One  d-c  model  is  a  dual 
purpose  unit  which  handles 
d-c  welding  and  can  also  be 
«-onverted  int<»  an  a-c  power 
plant  by  a  conversion  switch. 

'Ilie  a-c  model  has  a  1  lO-v  d-c 
outlet  for  o))erating  universal 
drills  and  lights.  Another 
nn)del  is  ei|uip|i<'d  with  high  frequency  so  that  it  can  be 
used  for  Heliarc  inert  gas  welding. 

Ilie  gasoline  engine  is  an  air-cooled,  4-cylinder,  20-hp 
Onan  model  CW.  It  has  electric  starting  and  an  internal 
tly-ball  governor  with  a  variable-sjieed  control  attachment. 
Mora  information?  Circla  Itam  64  on  postcard,  page  130. 

Fork  Lift  Rototos  Tiles 

('innent  roof  tile  handling  can  be  accomplished  through 
the  use  of  a  full-circle  rotating,  hydraulic  clamp  designed 
by  The  Yale  &  T<»wne  Mfg.  Co.,  Philadelphia,  Pa.,  as  an 
attachment  for  its  standard  industrial  lift  trucks. 

When  pla<’ed  on  a  standard  6()(X)  lb.  load  capacity 
industrial  lift  truck,  the  clamp  can  pick  up  a  .3.500-lb. 
load  of  cement  tile  or  similar  material  at  a  24-in.  load 
center  Iwtween  its  fixed  forks  and  hydraulically  ojierated 
clamp  blades.  The  tiles  can  be  rotated  through  a  .360-deg 
circle  at  any  point  in  the  vertical  travel  of  the  forks  to 
suit  storage  or  loading  requirements.  The  facings  of 
both  forks  and  clamps  are  fitted  with  a  rubber  and  plas¬ 
tic  cover  to  insure  a  tight  grip  and  prevent  damage  to 
the  load. 

In  any  position  around  its  full  circle  of  rotation  the 
clamp  can  be  opened  to  a  distance  of  41  in.  from  the 
fork  facings.  The  minimum  distance  to  which  the  clamp 
can  l»e  closed  is  17  in. 

More  information?  Circle  Item  65  on  postcard,  page  130. 

LiiM  Coupling 

A  coupling  that  can  be  used  for  high  pressure,  gravity 
flow,  or  vacuum  a|)plicatiunB  is  Ireing  produced  by  Snap- 
Tite,  Inc.,  Union  City,  Pa.  When  equip|)ed  with  valves, 
the  coupling,  designated  £,  will  provide  line  shutoff. 

In  small  sizes,  the  coupling  holds  vacuums  in  the 
micron  range  in  both  connected  and  disconne<-ted  p<)si- 
tions.  A  packer  provi<les 
the  seal  when  the  coup¬ 
ling  is  connected,  and 
barrel  springs  hold  the 
valves  closed  when  the 
coupling  is  disconnecteri. 

Available  without 
valves,  if  desired,  the 
coupling  is  furnished  in  alloy  steel,  brass,  aluminum,  and 
Stainless  steel.  (Cadmium  plating  is  the  standard  finish,  but 


a  variety  of  finishes  are  available  to  specification.  The 
coupling  is  stocked  by  the  company  and  its  distributors 
in  sizes  from  %  to  3  in,  ID;  sizes  to  10  in.  are  available 
on  order. 

Bulletin  No.  250  contains  more  information  on  the 
coupling 

More  information?  Circle  Item  66  on  postcard,  page  130. 


Pneumatic  Impact  Machine 

A  machine  that  delivers  up  to  2(K>  strokes  |>er  minute 
for  jobs  that  require  im¬ 
pact  or  squeezing  is  avail¬ 
able  from  Jet-Heet,  Inc., 

Pneumatic  Tool  I)iv.,  En¬ 
glewood,  N.  J. 

Called  Air  Champ,  the 
machine  staples,  eyelets 
stakes,  swages,  crimps, 
stamps,  marks,  cuts,  and 
clamps.  The  purchase  price 
of  the  machine  includes  a  valve,  a  bolster  plate,  and  a 
foot  treadle  that  are  ready  to  mount  and  use.  The  machine 
weighs  12  lb  and  has  a  10-in.  throat. 

A  Va-hp  compressor,  furnishing  IMs  cfm  of  air,  can 
operate  8  machines,  each  delivering  a  working  stroke 
every  seirond. 

More  information?  Circle  Item  67  on  postcard,  page  130. 


Lightweight  Gas  Fittings 

A  line  of  lightweight,  carbon  steel,  welding  fittings 
for  gas  distributiim  systems  is  introduced  by  Tube  Turns, 
Div.  of  National  Cylinder  Gas  Co.,  Louisville,  Ky.  They 
are  designed  to  }>e  employed  with  the  lightweight  piping 
l>eing  made  by  several  of  the  larger  mills. 

The  fittings  are  being  produced  in  3  through  24-in. 
sizes,  and  in  wall  thicknesses  that  permit  them  to  be  joined 
with  lightweight  piping  of  the  dimensions  being  manu¬ 
factured. 

More  information?  Circle  Item  68  on  postcard,  page  130. 

6 -Piece  Combustion  Chamber 

A  combustion  chamber  to  help  servicemen  save  installa¬ 
tion  time  has  been  develoj)ed  by 
Kolb  Kefractories  Co,,  Philadel¬ 
phia,  Pa. 

('ailed  the  Nu  Standard  Kolb- 
kast,  the  chamlier  has  a  tongue- 
and-groove  design  which  prevents 
the  escape  of  gases.  Its  base  is  re¬ 
cessed  %  in.  at  the  bottom,  giving 
an  air  space  that  provides  insula¬ 
tion  to  the  floor.  Its  insulating 
qualities  are  equal  to  insulating 
brick. 

The  chamber  comes  in  six  pieces:  four  equal  wall  seg¬ 
ments  and  two  recessed  base  piec-es.  Two  galvanized  steel 
bands  are  placed  around  the  chamber  after  installation 
to  make  the  assembly  air  tight.  It  is  available  in  five  sizes 
and  is  packed  to  prevent  breakage  during  shipment. 

More  information?  Circla  Itam  69  on  postcard,  page  130. 
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Larger  Boilers  Are  Offered 

Larger  capacity  models  of  the  Hot  Shot  electric  steam 
h(»iler  are  introduced  by  Automatic  Steam  Products 
Corp.,  New  York,  N.  Y.,  thereby 
making  eight  different  size  models 
available. 

The  boilers  are  portable  and 
range  in  capacity  from  3  to  36 
kw.  or  from  1/3  to  4  bp.  They 
attain  full  pressure  in  about  2U 
minutes  and  have  ASME  Code, 
sU“el  jacketed  construction,  rock 
wool  insulation  and  LL  approval. 

The  boilers  come  complete  with 
magnetic  contactor  and  switch  and 
low-water  cutoff  for  protection  against  water  failure. 
Some  of  their  uses  are  for  industry,  laboratories,  food 
pr<H-es8ors,  hotels,  institutions,  bakeries,  or  wherever 
high  or  low  pressure  steam  is  needed. 

More  informafion?  Circle  Item  70  on  postcard,  page  130. 

Small  De-Aerating  Heater 

A  small  size  de-aerating  heater  has  been  designed  for 
use  in  small  plants  by  Graver  Water  Conditioning  Co., 
New  York,  N.  Y'. 

Named  the  SSC,  the  heater,  while  heating  the  feedwater 
t«)  the  temperature  of  the  operating  steam,  removes  non¬ 
condensable  gases,  such  as  oxygen  and  carbon  dioxide  in 
boiler  feedwater.  Since  steam  is  used  in  the  de-aeration 
process,  plants  can  utilize  exhaust  steam  or  reduced  pres¬ 
sure  make-up  steam  for  this  purpose. 

Made  in  a  variety  of  sizes,  the  heater  is  a  two-stage, 
spray-ty|)e  heater  containing  an  internal  vent  condens<*r 
of  stainless  steel.  It  is  equipped  with  its  accessories  and 
can  be  combined  with  a  low  NPSH  boiler  feedwater  pump 
to  reduce  its  elevation. 

More  information?  Circle  Item  71  on  postcard,  page  130. 

50 -Hp  Boiler  Burns  No.  4  Oil 

A  5()-hp  steam  generator  designed  to  burn  No.  4  oil 
has  been  develo|)ed  by  Cyclo¬ 
therm  I)iv.,  National-U.  S. 

Radiator  Corp.,  Oswego, 

N.  Y.  The  unit  makes  it  pos¬ 
sible  for  manufacturers  with 
limited  space  facilities  to  cut 
fuel  costs,  due  to  the  price 
differential  between  No.  4 
residual  oil  and  light  oils.  It 
operates  at  efficiencies  of  80 
jjer  cent  or  better. 

The  boiler  can  be  installed  in  20  sq  ft  of  floor  area 
and  requires  4  ft  HY^  in.  of  head  room.  Since  no  cement 
foundation  is  necessary  to  install  the  boiler,  it  can  l)e 
installed  anywhere  fuel,  water,  and  electricity  are  avail¬ 
able. 

Because  of  its  size,  the  boiler  is  adaptable  for  plants 
where  space  is  limited,  or  to  replace  older,  larger  boilers 
of  lower  capacity  without  structural  changes  to  the  plant. 
More  information?  Circle  Item  72  on  postcard,  page  130. 


Four -Inch  Pipe  Fitting 

A  fitting  for  use  with  4-in.  L-M  Perrna-Line  pi|)e  is 
offered  by  Line  Material  Co., 

Milwaukee,  Wis.  The  short- 
radius  4.S-deg  l>end  is  made 
of  a  lightweight  composi¬ 
tion  material. 

1  he  characteristics  of  the 
fitting  are  consistent  with 
those  of  the  bituminize«l  fi¬ 
ber  pij>e  for  which  it  was 
designed.  Roth  resist  the  ab¬ 
sorption  of  water  and  cbem- 
icals,  such  as  organic  acids,  alkalis,  inorganic  salts,  or¬ 
ganic  materials,  and  wastes. 

A  leak-proof  seal  develojwd  between  the  fitting  and 
pijH*  will  withstand  static  pressure  exc<*eding  the  specifi¬ 
cations  of  Commercial  Standards  CS116-.S4. 

More  information?  Circle  Item  73  on  postcard,  page  130. 

2-Hp  Room  Cooler 

A  flush-mounteil,  2-hp,  room  air  conditioner.  Model 
M-3(K).'>,  is  placed  on  the  market  by  Mitchell  Mfg.  Co., 
Chicago,  III. 

The  air  conditioner  is  designed  for  use  in  rooms  from 
1000  to  13(M)  sq  ft  in  floor  space.  It  is  being  added  to  the 
company's  Su{>er  High  Capacity  line,  which  also  has 
units  of  1,  and  IY2  hp-  All  the  units  have  the  same 
cabinet  size  and  are  interchangeable. 

Like  the  company’s  other  1955  units,  the  2-hp  model 
is  engineered  to  comply  with  the  new  ARI-EEI-NEMA 
joint  recommendation  which  provides  that,  starting  in 
1956,  room  air  conditioners  of  %  hp  and  up  have  [lower 
factors  not  less  than  85  |)er  cent.  The  rated  power  factor 
at  IJL’s  conditions  for  the  2-hp  unit  is  93  per  cent. 

More  information?  Circle  Item  74  on  postcard,  page  130. 

Valve  Has  Adjustable  Range 

A  single-seat,  pilot  ofierated  control  valve,  the  Type  10, 
is  being  produced  with  an  adjustable  throttling  range 
b>  A.  W.  Cash  Co.,  Decatur,  111. 

By  switching  the  control  piping,  the  valve  can  be  con¬ 
verted  from  a  pressure  reduc¬ 
ing  and  regulating  valve  to  a 
back  pressure  contrrd  valve.  A 
dial-type  range  selector  is  used 
to  select  the  throttling  range 
necessary  for  the  particular 
prtHress  application  involved. 

The  valve  can  lie  used  with 
water,  gas,  air,  light  oils,  and 
refrigerant.  It  is  recommended 
for  water  systems,  altitude 
control,  as  an  unloading  valve,  and  for  back  pressure 
control. 

Made  of  iron,  bronze,  or  steel,  the  valve  is  available 
in  sizes  from  2  to  12  in.  with  flanged  ends  and  from  2  to 
3  in.  with  screwed  ends. 

Mora  Information?  Circle  Item  75  on  postcard,  page  1 30. 


AIR  CONDITIONING,  HIATING  AND  VENTILATING,  AUGUST,  If 55 


125 


N«wt  of  Equipmonf  and  Materials 


Pocket  Got  Indicator 

An  nxplofiive  ga*  indicator,  slightly  larger  than  a  foun¬ 
tain  p(?n  and  called  the  Page  Sensor  pocket  model  is  in¬ 
troduced  jointly  by  Hogart  Engineering  Co..  Los  Angeles, 
Calif.,  and  Davis  Emer¬ 
gency  f>}uipment  Co., 

Inc.,  Newark,  N.  J. 

It  is  intended  for  use 
where  a  spot  check  for 
cornbiiatihle  gases  or  va¬ 
pors  is  needed,  and  it 
(»|)erates  on  2  small  pen- 
light  batteries. 

To  use  it,  the  operator  removes  the  indicator  from  its 
plastic  f:a8e  and  depresses  the  light  bulb,  which  acts  as  a 
switch.  When  the  switch  is  on,  the  bulb  glows  dimly.  If 
there  is  a  trace  of  combustible  gas  or  vapor  in  the  atmos¬ 
phere,  the  light  l>egins  to  flash  intermittently.  As  the  con¬ 
centration  of  combustibles  increases,  the  flashing  becomes 
more  rapidly  until  a  steady,  bright  light  indicates  the  at¬ 
mosphere  is  hazardous. 

'rile  indicator  can  be  tested  in  the  absence  of  com¬ 
bustible  gases,  and  the  batteries  can  be  re|)lact*d  when 
needed. 

Mora  information?  Circle  Item  76  on  postcard,  page  1 30. 

Motor  Moosurot  Entire  pH  Range 

A  meter,  Mialel  110,  which  covers  the  entire  pH  range 
from  0  to  14  is  announced  by  F*hotovolt  Corp..  New  York, 
N,  Y.  With  a  scale  length  of  7  in.,  the  meter  will  cover  the 
pH  range  without  switching  and  without  a  reversal  of  the 
pointer’s  travel. 

The  instrument  can  lie  furnished  in  a  portable  model 
with  a  baseboard  and  carrying  cover.  The  ac(;essories 
available  with  the  meter  include  a  swing-arm  adapter  for 
immersing  the  electrodes  by  tilting  motion  and  a  shield¬ 
ing  hood  for  use  with  unshielded  elecrtrodes. 

Mora  information?  Circle  Item  77  on  postcard,  page  1 30. 

Year -Round  Thermottots 

(^mtrol  of  summer  air  conditioning  and  winter  heating 
can  be  obtained  with  the  l)uo-(!lassic  thermostat  an¬ 
nounced  by  Detroit  Controls  Corp.,  Detroit.  Mich. 

Heating,  cooling,  and 
air  circulation  are  con¬ 
trolled  hy  a  single  switch 
on  the  thermostat.  I^ess  ex- 
fiensive  installation  and 
simplified  operation  can 
be  had  from  it  when  it  is 
used  with  the  company’s 
universal  control  panel  for  combination  heating  and  cool¬ 
ing  systems.  It  will  hold  the  selec;ted  temjierature  to  within 
a  fra<  ti<m  of  a  degree,  reducing  the  waste  «>f  over-heating 
and  under-heating. 

I'he  thermostat’s  satin-gold  case  is  com|)lementcd  by  a 
black  dial,  and  its  design  is  intended  to  blend  with  any 
|)eriod  of  interior  furnishings.  The  numerals  and  gradua¬ 
tions  are  set  against  a  satin  black  face. 

More  information?  Circle  Item  78  on  postcard,  page  130. 


Device  Cleons  Home  Water 

A  device  for  clearing  rusty,  discolored  water  from  city 
supply  or  domestic  well  systems  has 
lieen  developed  by  Filtrine  Mfg.  Co., 

Brooklyn,  N.  Y.  Patterned  after 
heavy-duty  water  conditioning  equip¬ 
ment,  the  device,  called  Rust-Master, 
can  be  installed  in  residential  or  plant 
plumbing  systems. 

()|)erating  at  low  pressure  without 
restricting  flow,  the  unit  provides 
clean  water  for  drinking  and  launder¬ 
ing  and  protects  washing  machines, 
heaters  and  other  home  appliances 
from  clogging  and  corroding.  Where 
chlorine  and  sulphur  tastes  occur,  it  can  be  installed  with 
the  company’s  Taste-Master  units  to  remove  the  tastes 
and  odors. 

The  unit  occupies  no  more  space  than  a  water  meter 
and  can  be  maintained  without  the  use  of  tools.  It  is  sold 
with  a  five-year  guarantee. 

More  information?  Circle  Item  79  on  postcard,  page  1 30. 


Three  Strokes  Lift  4  Inches 

A  hand  truck  modified  to  suit  the  needs  of  a  worker 
handling  light  loads  is  available  from  The  Yale  &  'Fowne 
Mfg.  Co.,  Philadelphia,  Pa. 

Built  to  take  loads  up  to  1,000  lb,  the  truck  has  faster 
lifting  speeds  with  its  4-in.  hydraulic  lift  being  achieved 
by  three  lifting  strokes.  Pallet  load  movings  can  be 
facilitated  by  this  lifting  speed. 

In  outward  design  the  truck  resembles  the  company’s 
presrmt  H20P  model  of  27-in.  fork  width  and  4B-in.  fork 
length.  It  is  constructed  to  handle  either  single  or  double 
faced  pallets. 

More  information?  Circle  Item  80  on  postcard,  page  130. 


Self -Propelled  Concrete  Sow 


A  self-propelled  concrete  saw,  the  Target  Model  ;W)0, 
with  speeds  that  are  adjustable  while  the  saw  is  in  motion 
is  manufactured  by  Robert  G.  Evans  Co.,  Kansas  City.  Mo. 

Powered  by  a  .3C-hp, 

4-cylinder  engine,  the 
saw  has  forward  8})eeds 
from  1  to  2h  ft  per  min 
that  are  under  the  con¬ 
trol  of  the  operator  while 
the  saw  is  moving.  The 
o|>erator  can  alsti  control 
the  cutting  sjieed  of  the 
blade  and  its  depth  while  the  saw  Is  moving.  A  re\'(»lving 
pointer,  with  an  indicator  fur  12.  14,  and  18-in.  blades, 
visually  records  the  sawing  depth  as  the  blade  is  hy¬ 
draulically  lowered  or  raised. 

A  water  pump  flushes  the  sludge  out  of  the  cut  to  main¬ 
tain  the  cutting  speed. 


More  information?  Circle  Item  81  on  postcard,  page  130. 

{Concluded  an  ]tap,e  128t 
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NATJCK  SENIOR  HIGH  SCHOOL 

Natick,  Matt. 


ArtkiUttu  SHEPLEY.  BULFINCH.  RICHARDSON  ft  ABBOTT  and 
SMITH  ft  SELLEW.  Boaton 
Ctm.  Cm!.;  B.  PERINI  ft  SONS,  Framinchain,  Mats. 

PImmk.  Cmt.:  C.  H.  CRONIN.  Boston 


ll 

1  'Wt  1 

Ik 

Ktvtn  DiU.i  CHARLES  D.  SHEEHY,  INC.  Boston 


aS.MR  LBS.  •#  RIVIRI  COPPER  WATER  TUBE  wnra  usad  for 


tha  ptumbing  llnas  In  lha  Natick  Sanior  High  School,  in  siias  from 


Boasting  of  ramps  and  half-flights  of  stairs,  multi-unit  con¬ 
struction  for  easy  expandability  and  similar  innovations, 
this  $3,500,000  school  is  one  of  the  most  modern  layouts 
in  the  country.  Yet,  its  plumbing  lines  are  being  serviced 
by  man’s  oldest  metal  .  .  .  copper! 

Although  copper  is  man’s  oldest  metal,  it  also  is  his  newest. 
For  it  will  help  keep  this  school  young  as  it  has  been  keep¬ 
ing  other  buildings  young  for  scores  of  centuries.  Its  en¬ 
during  qualities  outperform  ail  other  materials  in  water 
line  service,  while  the  many  advantages  of  working  with 
copper  water  tube,  contractors  tell  us,  make  it  easier,  less 
costly,  to  install.  There  are  fewer  joints  with  Revere  Copper 
Water  Tube,  and  the  joints  that  are  necessary  are  made  in 
a  jiffy  with  fewer  tools.  They’re  tight,  leak-free  ones,  too. 
And  maintenance,  a  mighty  important  item  in  schools  and 
similar  buildings,  is  practically  nil  with  non-rusting  copper 
water  tube  on  the  job. 

Keep  out  of  trouble  with  copper.  Use  Revere  Copper 
Water  Tube  for  radiant  panel  heating,  hot  and  cold  water 
lines,  underground  service  lines,  processing  lines,  waste 
lines  and  vent  stacks.  See  your  Revere  Distributor  for  your 
needs.  And  if  you  have  technical  problems  involving  the 
best  way  to  use  Revere  Copper  Water  Tube,  one  of  our  I’ech- 
nical  Advisors  will  be  glad  to  help. 


'A"  to  5".  bwlaUotion  would  hova  b«*n  ilowof,  mora  coiHy, 
If  rtiraadad  pip*  had  ba«n  utad  in  lha  clo*a  quortort  *hown  In 
photo  obova.  Thofo  or#  no  wranch-room  worriat  whan  yov 
uta  Ravara  Coppar  Wotor  Tuba  and  loldor  fittingi. 


WITH  NON-RUSTINO  Ravara  Coppar  Wotar  Tuba  on  lha  job 
Ihora  if  no  loft  of  flow  or  praffura,  no  oUowanca  in  pipa  fiia 
raquirad  of  would  ba  lha  coia  with  ruttobla  pipa. 


COPPIR  AND  BRASS  INCORPORATID 

Foundtii  hy  Paul  R«vtrt  in  i$0l 
230  Park  Avenue.  New  York  17,  N.  Y. 


Milli:  Baitimtrt,  Md.;  BrtaUyn,  N.  Y.i  Ciitatt,  GimtM  and 
Jttm,  III.:  Dtfrnl,  Mith.;  Lat  AaifUt  and  Hirtruda,  Calif. ( 
Ntw  Btd/trd,  Mau.;  Nawpart,  Ark.;  R»m,  S.  Y, 

Salt!  Ofifts  in  Prmdpai  Qtm,  Diurtkatan  Emrywkart 
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(Continued  from  ftcf’e  126) 

EUctric  Low-Wot«r  Cutoff 

An  riet’tric,  l<m-walrr  cutoff,  called  Llectro-I^arm,  is 
annourK'cd  by  F^-ono  ProducU  Co.,  F^a»t  lladdam.  Conn. 

Different  in  o|)eration  and 
construction  from  the  mechani¬ 
cal  float-tyfie,  the  cutoff  proter^ts 
a  boiler  employing  no  moving 
parts  to  fail,  clog,  or  jam.  Op¬ 
erating  electrically  and  using  a 
porcelain  elei  tric  prolw*  re<;ord- 
er,  the  principle  of  the  cutoff  is 
an  adaptation  of  that  u>ted  in  in¬ 
dustrial,  liquid  level  controls. 

A  porcelain  prol>e  is  mounted 
through  a  tapping  in  the  boiler 
and  signals  if  water  level  falls 
by  lighting  a  red  signal  light 
and  sounding  an  audible  alarm  in  the  alarm  box.  The 
unit  is  designed  with  a  built-in  timing  device  which  pre¬ 
vents  signals  from  being  sounded  by  boiler  surges  or 
other  momentary  water  level  variations. 

One  size  of  the  unit  will  accommodate  any  boiler. 
Mora  information?  Circla  Itam  82  on  postcard,  page  130. 

600 -Hp  Water  Chillers 

Water  chillers,  called  Centravac,  are  available  with 
refrigeration  capacities  up  to  8(K)  tons  from  The  Trane 
Co.,  I.a  Cr»»sse,  Wis.  The  chillers  are  powered  by  6(K)-hp 
s({uirrel-cage  motors  which  are  hermetically  sealed. 

.Similar  to  previous  models,  the  chillers  can  l)e  used  for 
part  load  o|ieration  down  to  10%  of  full  load. 

Mora  information?  Circla  Itam  83  on  postcard,  page  130. 

Pilot  Has  Other  Uses 

A  non-aeraled  pilot  burner,  the  Mini-Pilot,  originally 
developed  for  use  on  gas  ranges, 
has  be(‘n  adapted  to  other  gas 
appliances  by  Crayson  Controls 
Div.,  Kol>ertshaw-F'ulton  Con¬ 
trols  Co.,  Lynwo«>d,  Calif.  The 
device  has  Ijeen  field-tested  on 
water  heaters  and  clothes  dryers. 

Flame  retention  stability  is 
achieved  for  the  burner  by  a 
baflie  element  that  holds  the 
flame  to  the  port. 

Re<'ause  it  is  non-aerated,  the  burner  is  free  from 
difficulties  due  to  linting.  It  burns  with  a  blue  flame  on 
all  gases  and  normal  pressures.  The  burner  can  be  applied 
to  most  of  the  gas  appliances  which  require  automatic 
safety  pilots. 

A  similar  type  of  pilot  burner  has  been  developed  by 
the  company  for  those  applications  where  a  higher  Btu 
per  hr  input  rating  is  desired. 

Mora  information?  Circla  Itam  84  on  postcard,  paga  130. 

Ali'inlnum  Tubing 

Aluminum  specialty  tubing  is  available  in  a  range  of 
shapes  and  sizes  from  Harvey  Aluminum,  Torrance,  Calif. 


Made  of  6066  alloy,  the  tubing  possesse*  resistance  to 
the  general  corrosive  conditions  encountered  in  many  ap¬ 
plications.  It  is  being  made  square,  rectangular,  in  special 
configurations,  and  in  the  conventional  round  form. 

The  tubing  is  recommended  for  water  heaters,  con¬ 
densers,  unit  heaters,  air  lines,  pumps,  and  water  lines. 
More  information?  Circle  Item  85  on  postcard,  page  130. 

Pulley  for  Variable  Speeds 

A  %-hp,  variable  sfjeed  pulley,  which  can  be  adapted 
to  new  or  old  equipment, 
has  been  developed  by 
Lovejoy  Flexible  Coupling 
Co.,  Chicago,  III. 

The  pulley  delivers  a 
speed  ratio  of  2'Vi  to  1, 
using  an  A-section  belt. 

Its  maximum  bore  is  in. 
with  a  keyway.  The  shaft 
bore  runs  through  the  en¬ 
tire  length  of  the  pulley, 
giving  it  the  advantage  of  reverse  mounting  when  neces¬ 
sary  on  special  installations. 

A  spring  cover  is  not  used  on  the  pulley  because  in 
the  majority  of  cases  the  pulley  is  used  in  the  enclosed 
portion  of  the  machinery.  The  entire  unit  measures 
4-13/16  in.  in  over-all  length  and  6  in.  in  diameter.  Its 
weight  is  6V^  lb. 

More  information?  Circle  Item  86  on  postcard,  page  130. 


Bender  Dies  Are  Introduced 

Six  l»ender  dies  for  maintenance  and  production  work 
are  introdui^ed  by  Hossfeld  Mfg.  Co.,  W  inona.  Minn. 

The  six  die,s  introduced  by  the  conq)any  are  as  follows: 
the  Bulldozer  die  for  making  round  or  square  l>ends  on 
flatstm'k;  the  F^dgebend 
die.  two  to  a  set,  for 
bending  flatstt*ck  e<lge- 
ways;  f)I)  steel  tubing 
dies  for  l>ending  1*4 
24-in.  radii;  pipe  dies 
for  making  close  return 
l>ends  on  pi)>e  with  radii 
from  1  to  36-in.;  90-d€:g  conduit  dies  for  l)ending  stand¬ 
ard  pi|>e  and  rigid  conduit;  and  thin  wall  electrical  metal¬ 
lic  conduit  dies  that  require  no  mandrel. 

The  company's  No.  2  iron  l)ender  L«  illustrated  in  the 
photograph. 

More  information?  Circle  Item  87  on  postcard,  page  130. 


Monufoctur*r»’ 

If  you  are  seeking  new  lines,  we  suggest  you  register 
your  name,  territory  covered,  and  present  lines  with  this 
publication.  We  get  numerous  requests  from  manufac¬ 
turers  seeking  representatives  and  by  registering  you 
pave  the  way  to  lining  up  desirable  accounts.  Write  to 
the  Editor,  Air  Conditioning,  Heating  and  Ventilating, 
93  Worth  St.,  New  York  13,  N.  Y. 
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RODUCT  INFORMATION  SERVICE 

Um  th#  postcig«-frM  pottcord  b^low  lor  furthor  information  on: 

•  N«ws  of  Equipmont  and  Moteriois 

or  o  copy  of  tlio  followino 

•  Now  Cotologt 

Cirdo  tho  Horn  Numbors  in  wfikii  you  oro  intorostod  ond  print 
dourly  your  nomo  and  oddroM  with  titlo. 


OAMOOOOO  INOTAUJkTIOM  PILM— 0»> 

•Iga  tor  Comfort  to  tlw  tttto  cMT  •  tO^niimto 
■aand  motton  pletiira,  te  fan  color,  pro* 
duood  bjr  Wwron  WObotor  to  Co.,  Camdoa. 
K.  i.  TIm  otovlo,  wbteh  domoaitratac  tho 
■t«p*bjr-stop  inoUlUtfea  of  •  boMboard 
iMOttoo  system,  was  fUanad  la  a  boata  un* 
dor  construction.  Closa-ap  vtows  pinpoint 
numerous  trteluM>f>tli«<trada  to  help  boat' 
Inc  contractors  do  a  thoroueb  installation 
Job  with  minimum  man^MNirs.  Interested 
organisations  are  invited  to  arraago  tor 
a  showing  of  tho  dim . ...Nam  IM 


Initial  purchase  cost,  cost  of  installation, 
and  cost  of  matataaaace.  la  the  contaMi 
of  the  booklet  are  several  ease  histories 
of  piplag  iBstaltotioaa.  A  digest  of  the 
Important  uses  for  wrought  iron  pipe  in 
different  typos  of  industrial  and  municipal 
services  to  atoo  iaoludad . Nam  IM 


reference  guide  on  electronto  contra  of 
heating,  ventilatlag,  and  air  conditioning 
Is  published  by  mnuaapolis-HOnoywail 
Itegulator  Co.,  Minneapolis.  Minn.  The 
booklet  is  designed  to  provide  anginesrs, 
architects,  and  their  speciilcatlon  writers 
with  an  up-to^te  reference  <m  avuUabla 
electronic  equipment  and  eomponants. 
typical  system  speeifleatlons  and  oonaec- 
tion  diapams.  and  data  Nteets  on  eontrol 
panels  for  a  wide  variety  of  building  in¬ 
stallations . Nem  IM 


MBATINgi  A  PINIfT  TBIIMIIIAW~diow  oil- 
Bred,  erarm  air  space  heaters  were  put  to 
use  in  dcaigaing  a  heating  system  for  a 
large  receiving  and  shipping  terminal  to 
described  in  caee  study  No.  IM-to,  pub- 
lishod  by  Oravo  Corp.,  Pittsburgh.  Pa. 
The  study  onplalna  how  the  poeitioaiag 
and  air  threw  of  the  unHs  enabiad  the 
designers  to  provide  protection  for  tender 
fruit  agaiato  framing,  and  bow  it  was  done 
without  interfering  with  transfer  opera- 
tiona. - - - - - .... - Norn  IM 


BCLUTIN  tonORIMM  TANK  toAtolto-. 
An  d-page  bulletin.  No.  «04.  daooriblag  a 
line  of  remote  reaillng.  industrial  liquid 
depth  gages,  to  available  from  Liquldapth 
Indicators.  Inc.,  Long  Island  CHy.  N.  Y. 
The  bulletin  presents  information  on  the 
operation  and  design  of  the  Petrometer 
Series  IMO  gagas,  m  weU  as  on  the  mettiod 
of  selecting  the  right  gage . Nem  Iff 


PtPB  INdULATItoN  MIMNUM  — A  S- 
page,  a-color,  product  data  brochure  de¬ 
scribing  Fibendas  white,  dual  tempera¬ 
ture.  pipe  insulation  is  oOerad  by  Owens- 
Corning  Plberglas  Corp.,  Toledo,  Ohia  The 
publication  Includae  Bve  photographs,  a 
graph,  and  a  thicknsm  table . Nem  MS 


PIPB  ANN  TUMI  NNNMHMN-A  It-page, 

illustrated  brochure  describing  various 
types  of  copper  and  braw  pipe  and  tube 
is  pubitobed  by  Phelps  Dodge  Coppsr 
Produeto  Corp..  New  York,  N.  Y.  The 
brochure  lists  the  dimensions,  weights,  and 
speetBcationa  of  copper  water  tube,  copper 
drainage  tube,  rod  braw  and  copper  pipe, 
refrtgaratioa  tube,  threadlem  pipe,  and 
other  tubular  produeto.  _ _ ...Nam  Ul 


An  Ulustrated  buUetla.  No.  C-1100-Bt4.  on  Plexaust  Co.,  New  York,  N.  Y.  The  bulls- 
packaged  air  conditiening  applieatlmia  in  intended  tor  those  who  design, 

various  Bolds  to  issued  by  Worthington  install,  or  purcham  Besdblo  hose  for  duet 

Corp.,  Marrleon,  N.  S,  The  bulletla  photo-  and  fume  eontrol  or  air  eonditloalng.  They 

graphically  Ulustratas  unit  ap-  contain  general  informstloo.  aeeaasorlas, 

plications  and  installatloaa  in  mvisupi  and  0  application,  frietton  1^  a^ 

loan  associations,  restaurants,  optical 
manufocturors,  soda  shops,  inetttutiona. 
and  association  headquarters. 


AUTMHATM  OONTNULB  BUIANTIN— 

An  automatic  control  system  bulletin.  No. 
S-IS,  to  available  from  Autonuittc  Tms- 
perature  Control  Co.,  Inc.,  Philadelphia. 
Pa.  It  describee  how  tho  company  can 
assist  in  arriviag  at  the  right  appUeatten 
of  an  automatic  control  system.  Case  hi»> 
tories  are  presented  by  the  bulletin  along 
with  a  description  of  the  scope  of  the 
company's  services  in  tho  phases  af  dn- 
sign,  purchasing,  construction,  and  start¬ 
up  of  its  paekagiM  automatie  control  sys- 


PIPINN  eOBTB  ABB  NWWBBBP  A 

yardstick  for  measuring  baste  cost  factors 
in  the  Installation  of  piping  systems  to 
contained  in  an  l-page,  illustrated  booklet 
published  by  A.  M.  Byers  Co.,  Pittsburgh, 
Pa.  The  publication,  entitled  True  PkMw 
Economy,  compares  wrought  iron  and 
other  types  of  pipe  in  terms  of  the  thrao 
Important  costs  te  consider  in  buying  pipe: 


BNBAVB  BWUJrriN  W  BBLBABBN  — 

Stationary  and  motion  control  ■heaves 
for  speed  variations  by  means  of  pitch 
diameter  adjustment,  are  described  in  a 
bulletin.  No.  MBMMC,  released  by  Allto- 
Chalmers  Mfg.  Co.,  MUwaukso.  Wia.  In¬ 
cluded  in  the  bulletla  to  a  tablo  of  stoss 
and  general  dtmeneioae  of  Vorl-Ptteh 
sheaves  and  a  table  of  general  dlmsnNons 
of  Paraliae  ball  bearing  motor  boom, 
which  are  designed  tor  use  with  the  nao- 
tten  control  sheaves.  ..... _ ,...Nsm  IBf 


WfflbupuM 


PLNNB-TYPB  BNOfcBB  BUU.BTIN— An 

illustrated  bulletla.  Form  lin,  dmcribfng 
self-contained,  floor-type  air  condittensrs 
tor  commercial  clow  installations  is  avail- 
aMe  from  Anacricui  Blower  Corp.,  De¬ 
troit.  Mich.  The  bulletin  dtoeussss  the  con- 
itruction.  operation,  and  maintenance  of 
live  air  conditioners.  A  mlectioB  table  to 
included  whteh  lists  data  covsriag  eabtnet 
dimensions,  spedBcattens  for  eftoMtMsaca, 
fans  and  Biters,  nominal  conditioner  ca¬ 
pacity.  and  cfm  ratings . Nem  MB 
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nm  TVM  aAMATiMi  mAXtu&M  m 

■IM  end  kaMtawi  radiatfMi  an  da> 

i*rtbad  la  a  catolo*  aralla^ 

Madeo  Prodiietfc  WIBwa-Bana.  Fa.  ^ 
•atalag  caataina  lafermattaa  aad  1B» 
on  »  cagadtiaa  al  alaal.  aHiaHnaw. 
^aadaaapar  latakaradlatVia  Fkatograi^ 
and  dS^Mional  dMVtega  al  atofla. 
doabla.  aad  ttlpU  tiar  aaelaaima  a» 
givaa  ler  aaeh  a(  tha  aaraa  aiadala  af 
aaelaaiuaa  ia  tha  aatalad*  »— ••-•Itta*  tW 

Q 

•AMIMa-irrmiM  •ATAh^O-A  ^ 

rtar-hUiag  aalaetloa  aatalag.  contalatag 
tha  latonaatioB  aaaaaMrjr  ta  aalaat  tha 
Srr«:t  cfrtar^ltttag  for  « 

afchltaetural  coadMIaaa,  ta  pahihhad  Iqr 
Wada  Mid'  Co..  lU.  Tha  catalog 

inrhidca  acalo  drawtagi  ol  laaeaMhaadod 
aad  mialnmm  ragutrad  flpa  A^aoa  dlaaaa- 
alatia.  phataa  of  tha  vartaua  tirgaa,  aad  a 

chock  Uat  chowtag  aach  aaratlrt>Ui  lylat^ 

lor  dtCaroat  dataraa . ^mtm  U4 

ggWMhilhlFWTKII  ■Hi.hlVM  An  h> 

saga  aattttad  PchiiinldHaatlan  of 

Cawpraccad  Air  aad  Oaa«.  is  i«ffd  ^ 
DMomatto  Ptodocta,  laa^  Falla  Oacah. 
Va.  Tba  bullatta  haa  aaaia  Ulaatrattoaa 
ahawtag  ratrlgaratloa  aad  adawptltm-tjrpa 
•Qulpfaaat  lor  tba  daliuinldldaattea  ^ 
oompraacad  air  aad  gaaaa.  ..liaai 


gUUm^ftlM  BATtWA— A  W'paga  hul> 
latia.  Mo.  vm,  daaenwag  daa^ 
twi«a  ndiattaa  aad  iacludtag  DM  ratiage 
la  availahia  ttaai  Co.,  Im.,  Mw 

York.  M.  r.  A  4-gagc  huUathi.  Mo. 
la  alao  a»alhd»la  liaai  tha  compyiy  ^ 


•MUM  MF«n  MMICUrr-^  S-a(dor 
boaklat  aa  aafaH  daaiooa  lor  hat 
apaoa  haatlag  bo'laca  la  baaed  kg  MCDon- 
aall  A  MMar.  Da..  Chtcaga.  DL  Tka  haok- 
tat  ooaclaM  oeeMtlallir  of  lUaatrattoaa  of 
aaa  trpieat  hot  watar  Mooa  kaattog  bato 
with  oalora aaiploFad  to  dataU 


atw  ftacaa  af  aalaa  Utaraturs  for  coDMunar 

taa  are  ready  for  doalm  to  aid  proaio- 
ttaaal  offwta.  . — - - »...~.-li80i  Ui 

MFS  eUTTIIM  MtAXhTIM-A  i-page. 

I^color  buUatta  on  tha  gpaad>Cttt  abcaaea 
eutUag  merblae  la  reloared  by  Baaear 
Plpa  Tools,  lac..  Warrra,  Ohio.  Fosturlag 
both  tha  MO.  U  baach-typa  aad  Mo.  M 
floor>typo  aaodrie.  tbs  bolletbi  glvae  daU 
oa  tha  laagth  of  cutUag  thas  raquirad  for 
varioua  ehapae  aad  typaa  af  aistarlals. 
Tha  back  page  af  tha  bnlleUa  ta  davo^ 
to  cpodflcatloaa  aad  prtoee . Mom  Ut 

PUKIMUI  MAW  UTUATWIIB-A  S-eal> 
or.  U*PM»>  Ulaatratsd  catalod.  No.  UT.  aa 
•U  typaa  of  FloKoa  flasIMe  awtal  boaa  fa 
relteifTil  by  Flaaaafaa  Carp.,  Maywood.  DL 
Tha  cata^  cavare  tha  fuU  raaga  of  tha 
campaiv*e  llaX'Wald  eorragatad  aistal 
hoea.  BaS'Taba  coavolatad  hoae.  BaX'Vlas 
gtael  daitlbla  aiatal  hoao.  aad  an- 
■wroua  ■pacfol  PorpoM  aaeembHaa  Com* 
plaU  coupliiM  data  le  also  iaeladad.  Faa- 
tinred  la  the  catalog,  le  a  4-etap  guide  far 

the  eelectlaaaf  dealWe  metal 
particular  raqutreaiaBte.  .........Itaai  Ui 

11%  MANUAL— A  aecoad  edl* 

ttoa  of  the  »«  Magaeela  Insula^ 
lijMiiai  •  avallablo  from  Tha  Madaaala 
Maaufacturen  Aaaoelatloa, 
WaNdagtoa.  D.  C.  Ia  this  eecoad  edlttoa 
of  the  the  coataade  of  tha  iMi 

adltloB  haea  boon  brought  im 
Yba  T4-paga.  ladaaad  aianual  le  dlvldad 
into  thraa  aia)or  eactlooa.  Tha  first  la  a 
•.paga  dlesuHloB  of  11%  aiagnacla  loaula- 
ttoB.  Tha  eeooad  daoerlbes  appUeatloa 
proeodurae  la  tha  laeulattoa  of  piping  aad 
eaulpamat.  lasulatlon  finiahes.  aad  malata* 
f^nmiao.  Tha  third  aaetloa  of  the  ammiel 
to  the  appendix,  erbldt  oontalns  deflnl- 
tloas.  tablee.  a  gloeaary  af  trada  tarw. 
•ad  a  bibliography . 


•ATALAA  AF  VAMTMJtTMIA  FAMA- 

Tha  oomplata  Uaa  af  Nax*Alrata  eaMUat* 
lag  fans  far  IfM  If  Im  % 

eolor  eatalog  aeallahia  fraoa  Air  Coiyoto. 
IM..  aamdaBd.  Obla.  Tha  eatalog  Awwa 
Mvaa  dlAtaoat  bumMs  lor  Foamatta  ao^ 
moiTtol  aad  laduatrlal  uaa.  hath  hMt*  aad 
PteoatHinyaa.  It  aoataiaa  spaddoatlona 

aad  tahlat  lar  caleutetlag  Am  auaabar  and 

•toe  af  iaaa  aaadad  ler  d  gtaaa  Maoa.  as 

wen  aa  tha  time  regulrod  lor  a  oomplata 
ehaaga  of  air  la  various  typaa  al  laetal- 
latlena.  la  addltlaa  to  tha  catalog,  thraa 
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(«tary  dtoptaaamant  aad  aeatrlfi^ 
pumps  far  ohamlcal  eervlca  are  doocribad 
tad  Uluetratad  la  a  bullatiB  oAared  by 
■oo  gngtneartng  Co..  Nawark,  M.  J.  Ainaag 
tha  HMMlato  datailad  la  tba  4*paga  folder 
are  Am  eompany’e  etaadard  atalalaea  ataal. 
•yaAMtto  rubber,  and  bronaa  law-volttme 
pumps  with  Intarekaagsable  Tedoa.  By^ 
loa.  Neopreae.  carboa,  or  Formlm  to- 
poliers  for  divmsa  appUcatloaa  la  lha 
pcoceeelng  field.  A  table  al  leceoaaMadsd 
uses.  spaalflceAona  for  aaeh  unit,  aad 
photographs  ol  aaaventtoaM  woomO^ 
drivoe  are  alao  ooatalned..— Itam  Ui 


VALYA  AATALAA  Id  ANLANAAA— An 

cnlargad  varaion  al  Its  annual  Condcaaed 
HafrlgaraAon  Valve  catalog  to  relaoaad  by 
A-F  Ooatroto  Carp..  MUwaukaa,  Wto.  la- 
creaaad  la  atot  from  U  to  to  pagoa.  the 
catalog  lUuatratae  aad  deecribaa  tha  eom- 
peay's  ealtoa  Uaa.  Tha  now  products  te- 
■uad  by  tha  company  ia  MM  sad  aarly 
MH  ara  ahown  in  tha  catalog  slay  with 
the  valves,  dllera  aad  drten.  .....Itam  Ml 

POUMW  LWIA  ALAM  dIAAd-A  pocket* 

•toe,  1%  by  aVi-ln.  folder  ItoAag  the  etaad* 
ard  eUs  unlU  of  Tharmopena  InaulaUag 
glass  ta  avallabte  from  UUseyOweaa-rord 
Olaaa  Co.,  Toledo.  Ohio.  The  folder  was 
produced  to  give  those  who  specify,  build 
with,  use,  and  sell  tba  InaulaAag  glass  a 
list  af  Its  standard  slaas  to  oncouraga  thair 
wldar  ttos  over  non-atandard  atoe  units. 

•The  four-page  foldate  are  printed  y  heavy 
paperboard.  *** 

NAW  AANVANTAA  AATALAA— A  It-paga 

ftptotag  doaerlbing  I  and  «>paai  co»^^f**" 
tot  aantroUed  steam  haatlag  of  rectoeu* 
totv^  water  ta  hot  water  aad  radlaathmt* 
tag  syetoau  to  avallaWe  from  Alatrom 
Carp.  Now  York.  N.  Y.  Tha  catalog  gtvaa 
tha  spoeldeatioae  and  datalla  af  hast  ax* 
pMngere.  la  eaparlttoa  erhtoh  raaga  toom 
4fi.0i0  to  Lita  JOO  Btu  par  hr  at  ataam  pres* 
Buras  from  »  to  M  lb.  A  paga  af  auglnaer- 
tag  data  axptalna  how  ta  aalaet  tha  propar 
•too  ooBvartor.  aad  Am  laaat  axpeaatve 
yiiit,  for  a  hot  water  or  mdtaat  haoAng 
^■tam.  A  diagram  which  Illuatfates  a 
typtoal  convertor  hookup  to  also  Mewn  ta 
tha  catalog,  and  a  dtaMnatoa  tabla  glvaa 
iiieaauremantr  aad  ereighta  for  hot  watw 
or  radiaat  boat  taetaUattoaa . Nam  Ui 

AULLATIM  AN  RAMATA  MNlTd-^  bul* 
Ictla.  HC*Ct.  covering  remote-type  room 
heating  and  cooling  ualts  to  available  fim 
radders-Quigan  Corp..  Troaton  ZNv.,  Trew* 
ton.  N.  J.  The  bullatta  glvee  capactAaa  and 
dtmeaalOBal  data  on  standard  slaas  lor 
floor-mountad  and  eona-racatoad  Uwtall^ 
tiona . *" 

AACAddAAIAd  AATALAA  An  lllustratad 

catalog.  No.  A-«».  of  rafrlgamAon  and  air 
condittontag  aoceaaorles.  to  avallabls  fiw 
Brass  Products  Co.,  Aurora,  Dl. 
Several  new  valvee,  swivel  taes,  dtarging 
lines,  and  fiara  fitUngs  are  listad  ta  the 
catalog.  A  new  hermetic  4-ln-l  port  valve 
that  pierces  tour  tuba  atoes  la  atoo  da* 
■crlbod.  — —Itam  UT 

•ONTBALA  AULLATIM  -  Prassure.  by* 

drauUc,  tampersture,  process,  and  com¬ 
bustion  controls  ara  daaertbed  In  a  4*pagc 
bullatta  publtobad  by  A.  W.  Cam  Co., 
Decatur.  lU.  Tbs  bullatta  contalaa  photo¬ 
graphs  of  n  itanto  ta  tha  Cash  dtandard 
line.  Atoo  Induded^^to  a  brief  dascrlpAon 
of  recommended  appUcatktas.  eonstrue* 
tlon  end  operation  features,  end  wga  of 
sixes . . Bsm  IM 

PIMI  AATAATIAN  AULLATHt— A  7*page 

buUetln  to  published  by  Plreye  Dlv.,  Alee- 
tronics  Corporation  of  America,  Cam¬ 
bridge,  Maas.  It  contains  iUustratloas,i 
technical  data,  and  power  Information 
about  two  new  sUadsrd  Flreye  Sro  detse- 
tion  xystems  deelgmd  to  protect  were- 
bouaes.  large  storage  or  factory  sraae, 
eburches,  thaatore,  end  audltoriiuns.  Tba 
bulM»"  oAeie  guidance  on  bow  to  epedfy 
•utooMtlc  fire  detection  systoms,  iacludlng 
■  enersl  wlriM  tatormatlMt.  poerer  sup¬ 
ply,  aad  a  deseripAoa  of  the  mouatlag  af 
tba  aoutrol  paaM  units.  — — — Ham  W 


Pusf-Free 


a  |»4<  cement-lined 

water  heater  supplies 
it  economically 


Rust-free  hot  water  is  essential  for  dairy  cleaning  operations  and 
the  Borden  Ice  Cream  Plant  in  Wilmington,  Delaware,  gets  an 
abundance  of  it  from  a  p-k  cement-lined  hot  water  storage  heater. 

This  1200  gal.  capacity  unit  provides  hot  water  for  the  nightly 
washdown  of  all  the  dairy’s  process  equipment.  It  heats  5400  gph 
from  40  deg.  F.  to  180  deg.  F.,  using  steam  at  100-lb.  pressure. 

The  |i-k  heater  is  cement-lined  to  provide  clean  water  for  long 
life  and  low  cost.  A  cement  lining  is  applied  over  a  tough  metal 
lath  welded  to  a  carbon  steel  shell.  Fortifying  the  outer  steel 
shell  against  corrosion,  it  assures  an  ample  supply  of  rust-free 
hot  water.  The  heater  meets  all  ASME  specifications. 

When  you  need  standby  hot  water  for  intermittent  demand 
in  capacities  from  180  to  10,000  gal.,  a  cement-lined  hot 
water  storage  heater  is  an  excellent  investment. 


Write  for  your  copy  of  the  p-lc  Hot  Water  Heater  Buffet  in. 


the  Patterson-Ketley  Co,,  inc. 

980  Burson  Street,  East  Stroudsburg,  Penn. 
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What  Would  You  Do? 

R*pli«s  to  ongineoring  and  oparating  problamt 
of  interest  to  the  industrial  plant  engineer 


APKOKLKM  common  to  alt  induMrial  plants  is  ade¬ 
quate  washing  facilities  for  the  men  and  women 
employed  in  the  plant.  If  the  pro|)er  facilities  are  not  pro¬ 
vided,  considerable  time  is  lost  as  employees  wait  their 
turn,  and  state  or  hH;al  codes  governing  such  installations 
might  have  been  disregarded. 

The  problem  in  full  that  is  discusse<l  is  stated  in  the 
box  on  this  page.  Should  you  have  some  comments  that 
you  would  like  to  add  to  the  coming  discussion  or  if  you 
have  a  problem  that  you  would  like  to  see  discussed  in 
this  department,  write  to  the  hxlitor. 


Problem  for  the  Coming  Issue 

In  making  changes  in  plant  operation  and  the  necessary 
piping  for  these  changes,  we  became  aware  that  we  will 
not  have  sufficient  lavatories  or  wash  fountains  for  our  em¬ 
ployees.  Is  there  some  rule  or  standard  used  by  designers 
in  determining  the  number  of  units  to  install  in  relation 
to  the  number  of  persons  employed? 


Conducted  by 

NATHAN  N.  WOLPERT 

Associate  Editor 


TABLE  2.— 

-NUMBER  OF  PERSONS  SERVED  BY  CIRCULAR 
WASH  FOUNTAINS 

Number 

of 

36"  Semi-  I  36"  Semi-  I  54"  Semi- 1  54"  Semi- 
Circular  1  Circular  |  Circular  !  Circular 

Number  of  Persons  Served  by  Each  Unit 

Fountoins 

3  1  5  1  4  {  8 

Total  Persons  Served  by  Fountoins  Specified 

1 

1-60 

1-100 

1-80 

1-175 

2 

61-125 

101-225 

81-175 

176-375 

3 

126-200 

226-350 

176-275 

376-575 

4 

201-275 

351-475 

273-375 

576-775 

5 

276-350 

476-600 

376-475 

776-975 

6 

351-425 

601-725 

476-575 

976-1,175 

7 

426-500 

726  850 

576-675 

8 

501-575 

851-975 

676-775 

y 

576-650 

976-1,000 

776-875 

10 

651-725 

876-975 

1 1 

726-800 

976-1,075 

12 

801-875 

13 

876-950 

14 

95T-1,025 

Discussion  of  the  Problem 

Requirementa  for  lavatoriea  depend  on  the  numl>er  of 
|ie«>ple  employed.  In  Table  1  is  a  reasonable  basis  in  ar¬ 
riving  at  the  minimum  numl>er  of  basins  required.  Above 
KKt,  add  one  wash  basin  for  each  additional  15  |)ersons. 
For  employees  exposed  t(»  infectious  or  irritating  mate¬ 
rials,  where  employees  handle  unwrapped  food  or  where 
food  products  are  manufactured,  additional  lavatories 
may  Im*  reijuired  by  local  code  conditions.  Lavatories, 
other  than  those  provided  for  employees  who  handle  food 
or  are  engaged  in  the  manufacture  of  food,  should  not  he 
located  in  the  work  area. 

When  rectangular  wash  troughs  are  considered,  then 
according  to  a  standard  that  is  recognized  by  the  United 
States  Public  Health  Service,  and  the  American  Standards 


TABLE  1.— MINIMUM  NUMBER  OP  BASINS  REQUIRED 

No.  of  Persons  No.  of  Wosh  Basins 

1-10  1 

n-20  2 

21-30  3 

31-40  4 

41-50  5 

51-60  6 

61-70  7 

71-80  8 

81-90  9 

91-100  10 


AssiM'iation,  24  inches  of  trough  with  faucet  is  equivalent 
to  one  lavatory.  Personally,  1  do  not  recommend  this.  A 
specific  adherence  to  the  directives  of  local  code  require¬ 
ments  is  recommended.  Individual  type  lavatories  are 
usually  preferred  (1)  where  the  work  is  clean  and  light 
(2)  where  wash  and  toilet  rooms  are  of  the  decentralized 
type  and  (3)  the  number  of  employees  is  few. 

For  washing  facilities  in  the  large  or  moderately  large 
industrial  type  buildings,  there  is  a  preference  for  the 
trough  types  for  both  sanitary  reasons  and  convenience. 
These  types  are  available  in  rectangular  and  circular  pat¬ 
terns.  Table  2  is  commonly  used  for  circular  wash  foun¬ 
tains,  subject  to  modifications  to  conform  with  local 
code  requirements. 

Other  authorities  suggest  that  a  greater  number  of  fix¬ 
tures  l)e  provided  for  a  lesser  number  of  people.  It  is 
(Concluded,  on  page  134) 


This  Month's  Problem 

Were  I  e  ventilating  engineer,  this  question  would  not 
be  asked.  But  as  a  new  plant  engineer,  I  have  been  check¬ 
ing  on  existing  dust  collecting  equipment  here  as  manage¬ 
ment  would  like  some  changes.  Are  there  any  rules  that 
govern  when  one  type  should  be  used  and  not  another? 
What  are  some  of  the  characteristics  of  common  types? 
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EVERY  WORTHINGTON 
PACKAGED  LIQUID  CHILLER 

(in  sizes  up  to  2(K)  hp)  is 
factory  assembled,  tested, 
and  shipped  as  one  com* 
plete  package. 


Low-cost  operation,  easy  installation . . . 

you  get  with  Worthington’s  new  packaged  iiquid  chiller 


Climate  inginmers  to  Induttry,  Bustnesg  and  the  Hamm 


If  you’re  interested  in  process  cooling,  refrigera¬ 
tion,  or  air  conditioning,  take  a  long  look  at  these 
six  big  advantages  of  the  new  Worthington  pack¬ 
aged  liquid  chillers: 

LOW-COST  OPERATION  —  Simple  variable 
capacity  control  exactly  matches  load  requirements 
—  results  in  unusually  economical  operation. 

EASY  INSTALLATION  —  All  units  are  shipped 
completely  assembled.  Only  simple  foundations  are 
needed. 

FACTORY  ENGINEERING  —  You  benefit  from 
Worthington’s  undivided  manufacturing  responsi¬ 
bility.  Worthington  makes  everything  —  compres¬ 
sor,  chiller,  drive  and  controls. 


MINIMUM  FLOOR  SPACE  —  Efticient.  compact 
design  means  greatly  reduced  space  requirements. 

LONG  LIFE  —  over  a  million  dollars  worth  of 
research  went  into  Worthington’s  Freon  compres¬ 
sor  —  all  aimed  at  making  it  the  most  durable  unit 
ever. 

WIDE  SELECTION  —  No  matter  what  you  want 
to  chill  —  water  or  brine  —  you  can  get  a 
Worthington  packaged  liquid  chiller  that’s  exactly 
right  for  the  job.  Sizes  from  7'/i  all  the  way  up  to 
200  hp. 

Want  more  facts?  Mail  the  coupon  today  for 
Bulletin  C-II(X)-BS2.  It  tells  all  about  specifica¬ 
tions,  features,  and  typical  applications.  a  sm 


WorHiinftaii  Corf^ration 
Air  ConditioNint  and  Rafrl^aratieN  DivIHea 
A.f.St-V 
HarrlMn,  N.  J. 


OMtWiiMii; 

PImm  Mnd  m«  your  now  Bullotin  C-1 100-B32  on 
Worthington  liquid  Chillori. 
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(Concluded  from  fMige  132) 

im|M;rative,  however,  that  the  tnininium  iiumtier  of  hx- 
turen  Im*  conHiHtent  with  the  requiretnentH  of  l<K.'al  govern¬ 
ing  codes. 

IC alter  C.  Knight 
Executive  Engineer 
Mew  York,  ,V.  Y.  Cuy  II.  Eanero 

It  is  difficult  to  give  a  definite  answer  as  there  are  sev¬ 
eral  factors  involved.  Some  states  have  a  definite  figure 
set  up.  However,  these  figures  vary  considerably.  For 
example,  the  maximum  nuinlier  of  workers  |>er  wash 
fountain  howl  or  faucet  in  (California  is  1.5  for  either  men 
or  women,  2.5  in  Connecticut,  .50  in  Florida,  .50  in  Ken¬ 
tucky  and  30  in  Massachus«-tts.  The  average  would  lie  l>e- 
tween  15  and  20.  Also  the  tyjie  of  business  would  have 
some  liearing.  If  employe«*s  liecome  extremely  dirty,  they 
would  require  a  longer  time  to  wash,  and  if  there  are 
not  enough  washing  facilities  available,  too  long  a  wash- 
up  time  is  required. 

With  washfountains,  there  is  a  saving  in  space  and  in¬ 


stallation  costs.  (Jne  54  in.  unit  requires  only  one  hot  and 
cold  connection  and  one  drain,  and  it  can  accommodate 
from  H  to  10  persons  at  one  time,  with  a  capacity  of  50 
persons  in  an  average  wash-up  jieriod.  This  is  in  com¬ 
parison  with  10  individual  lavatories  with  all  the  extra 
(ili'mbing  and  maintainance. 

C.  //.  Berenger 

Milwaukee,  IE  is.  Bradley  Wash  fountain  Co. 

I  would  first  advise  consultation  with  the  State  Labor 
Commission  on  their  requirements.  If  the  state  has  no 
requirements,  it  is  possible  that  the  city  or  municipality 
might  enter  the  picture,  and  if  these  governing  bodies 
have  no  requirements,  the  American  Standard  Safety 
(Code  for  Industrial  Sanitation  in  Manufacturing  FCstab- 
lishments  (ASA  24.1-1935)  could  be  used  as  a  guide. 
This  is  contained  in  a  report  of  the  Coordinating  Com¬ 
mittee  for  a  National  Plumbing  (Code  that  was  issued 
back  in  19.51. 

John  C.  Zark 

Mew  York,  M.  Y'.  Chapman,  Evans  &  Delehanty 


Air  Conditioning  Increases  Plant  Production 


Many  industrial  firms  considering  the  installation  of 
air  conditioning  or  weighing  the  value  of  air  conditioning 
will  find  of  interest  the  experience  of  John  Hardy  &  Son, 
Inc.,  Pulaski,  Tennessee,  manufacturer  of  ladies’  full- 
fashion  nylon  hosiery. 

John  Hardy,  Sr.,  president,  reports  a  increase  in 
production  after  installing  air  conditioning.  On  a  Mon¬ 
day  preceding  the  completion  of  the  plant’s  air  condi¬ 
tioning  and  humidity  control  system,  girls  in  the  seaming 
de|)artment  seamed  225  dozen  pair  of  hose.  On  the  follow¬ 
ing  Monday  when  the  new  system  was  in  o|)eration,  the 
same  o|)erutors,  working  the  same  numlier  of  hours  with 
the  same  machines,  seamed  444  dozen  pair. 

The  company  state.s  that  it  has  lieen  able  to  reduce  the 
length  of  its  workday  and  to  eliminate  Saturday  and 
other  overtime  work.  Ilecause  of  increased  production, 
employees  can  keep  up  with  long  rows  of  delicate  .54  gage 
knitting  mai  liines  in  the  shorter  |>eriod. 

Another  big  saving,  according  to  Mr.  Hardy,  has 
resulted  from  the  fact  that  with  air  conditioning,  ma¬ 
chinery  requires  less  maintenance.  Knitting  machines  are 


Long  rows  of  dalicot*  knitting  machines  required  constant 
maintenance  before  oir  conditioning  was  installed. 


57  ft  long  and  the  needles  have  only  .(X)2  of  an  inch 
clearance.  A  3  degree  variation  in  temperature  and  3% 
variation  in  humidity  will  cause  expansion  and  contrac¬ 
tion  to  the  point  of  causing  the  machines  to  jam. 

Prior  to  air  conditioning,  it  was  necessary  that  a  main¬ 
tenance  man  lie  available  full  time  on  all  three  shifts, 
constantly  adjusting  the  machines.  Since  the  air  condi¬ 
tioning  and  humidity  system  has  lieen  in  ofieration,  main- 
tenani'e  cost  has  dropped  approximately  80'/# . 

In  addition,  Mr.  Hardy  advises  that  a  semi-annual 
cleaning  of  the  machines  is  no  lunger  necessary  due  to  the 
cleaner,  filtered  air  provided  hy  air  conditioning. 

rhe  hosiery  plant’s  air  conditioning  system  consists 
of  four  (Chrysler  Airtemp  1.5-ton  packaged  water-cooled 
units  tied  into  two  duct  systems  that  extend  the  entire 
length  of  the  factory.  The  same  ductwork  is  also  used  for 
heating.  Two  of  the  air  conditioners — one  on  each  duct 
system  are  controlled  by  both  a  thermostat  and  a  humid- 
stat  to  permit  removal  of  moisture  during  in-between 
seasons.  Re-heat  is  used  to  control  temperature  under 
these  conditions.  Moisture  is  added  in  winter. 


Three  of  the  four  1 5-ton  pockoged  air  conditioners  installed 
in  the  hosiery  knitting  plont. 
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Hl-F  CONCEAL-X 

AIR  CONDITIONING  UNIT 


,THB  COMPI-BTe 


L.INB 


BUII.T-IN  SATISFACTION 


DRIP  PUMP 


PIE  PLATE  COIL 


FLASH  COOLER 


CUBE  MAKER 


COLD  PLATE 


Hl-F  AIR  COOLED  CONDENSER 


MANUrACTURIRS  NOTIi  Sand  w»  bfuaprinFt  of 
your  •voperorer  and  condontor  roqwiramanFt  far 
quoloFion.  Plaa$a  indicoFo  dofivary  raquiramantf. 


WALK-IN  COOLER  FIN  COIL 


In  Peerless  you  not  only  satisfy  your  cus¬ 
tomers'  needs  in  coils,  but  you  also  give 
the  extra  advantages  found  only  in  Peer¬ 
less  Products,  the  result  of  43  years  expe¬ 
rience  in  manufacturing  coils  of  all  types 
and  exclusive  features  of  design  and  con¬ 
struction.  These  features  mean  continuous 
satisfaction  year  after  year  because  of  a 
constant  B.  T.  U.  capacity  rate. 

The  manufacturer  or  contractor  who 
specifies  and  uses  Peerless  builds  business 
on  the  firm  foundation  of  customer  satis¬ 
faction.  At  no  other  time  in  history  has 
industry  shown  such  a  marked  preference 
for  Peerless  air  conditioning  and  refriger¬ 
ation  coils. 

May  we  have  the  privilege  of  sending 
you  catalogs  and  price  lists? 


» •  < 

i  f  < 
< 

.  I  < 


PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  B.  FOXHALL,  AsMciat*  Editor 


Shoding  Scroon  Cuts  Ceding  Lend 

RESULTS:  'Fhere  was  a  redu«;lion  of  870, (KK)  Btu  in  cool- 
County  Kngineor,  liuilding  resulted  in  calculation  show¬ 
ing  that  |>eak  solar  load  through  glass  windows  could  be 
handled  hy  about  112  tons  of  refrigeration.  The  Q-story 
building  fa<‘es  northeast  so  that  all  four  outer  walls  are 
exposed  to  the  sun  at  sometime  during  a  working  day. 
Kach  wall  has  about  5000  sq  ft  of  glass. 

SOLUTION:  A  chart  was  drawn  up  showing  the  heat  bulbs 
imposed  through  bare  windows,  through  closed  Venetian 
blinds,  and  through  KoolShade,  a  shading  screen  pro¬ 
duced  by  Refletial  Corp.,  a  subsidiary  of  Borg-Warner. 
(Calculations  were  based  on  figures  shown  on  Table  1 
from  H  RATING  AND  VENTllJtTiNC,  April,  1941.  These  fig¬ 
ures  show  solar  heat  gains  in  excess  of  air-to-air  conduc¬ 
tion  as  a  percent  of  the  gain  through  bare,  unshaded 
single  windows. 


Standard  tima,  Juna  22 


The  screen  is  an  arrangement  of  thin  horizontal  strips 
set  at  an  agle  of  17  deg  to  exclude  the  maximum  amount 
of  summer  sun  while  permitting  visibility  from  inside. 
The  strips  form  miniature  louvers  .0.58  inch  wide  and 
.(X)45  inch  thick  and  are  secured  in  place  by  twisted 
wires  at  half  inch  intervals.  The  horizontal  strips,  made 
of  pre-oxydized  bronze,  are  set  17.4  horizontal  louvers 
to  the  inch,  and  act  as  an  insect  screen  as  well.  The 
shade  screen  installed  on  all  nine  floors  facing  southeast 


TARLE  1 — SOLAR  HEAT  GAINS  THROUGH  WINDOWS 

(In  per  cent  of  that  through  bore  unshaded  single  windows. 
Figures  ore  in  excess  of  air-to-air  conduction) 


Bore  Window .  100% 

Inside  Green  Roller  Shade* .  94 

Double  Glazed  Window,  plain  gloss .  92 

Inside  Aluminum  Venetian  Blinds .  74 

Heat  Absorbing  Gloss,  single .  68 

Inside  Buff  Roller  Shade,  holf-drown .  68 

Double  glazed  window,  one  plain  gloss  ond  one  heat 

absorbir>g  gloss .  62 

Inside  Venetion  Blinds,  45®  drown* .  58 

Inside  Aluminum  and  Buff  Roller  Shode .  45 

Outside  Venetion  Blind* .  39 

Outside  Shoding  Screen  (Koolshode)* .  30 

Convos  Awning* .  29 


*FilCirr«  K>vrn  baied  on  te*ti  covering  the  period  from  1  to  6  p.m.,  west 
wall.  For  the  complete  period  teated  (1  to  7  p.m.)  the  averages  are  as 
follows:  green  roller  shade,  95.1%;  inside  Venetian  blinds,  60.6%;  outside 
Venetian  blinds,  35.3%;  shading  screen,  30.6%;  canvas  awning,  33.8%. 


and  northeast  and  on  six  floors  facing  southwest  and 
northwest.  Cost  of  the  screen  installation  totaling  19,890 
sq  ft  of  screen  was  $44,500. 


Before  After 

RESULTS:  There  was  a  reduction  of  870,000  Btu  in  cool¬ 
ing  load,  enough  to  reduce  the  refrigeration  equipment 
requirements  by  72  tons  at  a  saving,  over  and  above  the 
coat  of  KoolShade,  of  $13,.300.  There  is  an  additional 
saving  in  operating  and  maintenance  cost  on  72  tons  of 
refrigeration  equipment.  Screens  make  it  possible  to 
leave  Venetian  blinds  open  during  the  peak  solar  heat 
gain  periods,  allowing  personnel  to  work  under  natural 
light. 


Burner  TinMr  Sov«s  Fu«l 

PROBLEM:  The  Rhodes  Oil  and  Burner  Corp.  of  New  York 
offers  a  seven-year  package  including  a  No.  6  oil  burner, 
all  required  fuel  regardless  of  weather  conditions,  and 
complete  maintenance  for  parts  and  labor  under  a  single 
contract.  In  one  of  the  buildings  that  they  service,  an 
extensive  amount  of  fuel  was  being  burned. 

SOLUTION:  A  Heat  Recorder-Totalizer  product  of  Heat- 
Timer  Corp.  of  New  York,  was  installed  to  record  the 
{Continued  on  1.58) 
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you  con  cut  firing  costs 


by  burning  heovy  fuoi  oii 


does  this  superlatively  well  ' 
without  complicated  gadgets 


The  so-called  viscosity  problem  with  heavy  oils  is  overrated.  This  is 
so  because  the  viscosity  of  all  fuel  oils  approaches  a  common  point 
as  the  temperature  is  raised,  and  the  temperature  at  which  viscosity 
becomes  a  negligible  factor  is  well  within  a  practical  operating  range. 

The  Petro  thermal  viscosity  control  system  is  simply  this:  an 
electric  valve  controlled  by  the  oil  temperature  refuses  to  admit  oil 
to  the  atomizing  cup  until  the  oil  has  reached  a  desirable  burning 
temperature.  This  temperature  is  arrived  at  by  circulating  the  oil 
through  heaters  when  necessary.  This  accomplishes  four  important 
results : 

1.  Viscosity  control  permits  accurate  metering  of  oil. 

2.  Oil  is  thin  enough  for  extremely  fine  atomization. 

3.  Hot  oil  ignites  easily. 

4.  Petro  never  has  a  slug  of  cold  oil  in  the  feed  line  to  foul  up 
a  cold  start. 

That  is  why  the  Petro  burner  can  fire  the  economical  heavy  oils 
without  a  fearsome  array  of  fancy  trimmings.  It  is  fool  proof, 
gadget  free,  and  completely  dependable— all  good  reasons  why 
Petro  is  the  largest  selling  industrial  oil  burner  in  America. 


A  ruturvoir  of  worm  oil  is 
mointainod.  In  the  use  of  this  thermal 
viscosity  system,  all  of  the  heated  oil  which 
is  not  required  for  immediate  firing  is  re* 
turned  to  the  storage  tank.  Thus  a  constant 
pool  of  warm  oil  is  ready  for  any  changes 
in  firing  needs.  The  amount  of  oil  being 
returned  is  easily  regulated  by  the  owner 
of  the  burner,  to  suit  his  individual  needs. 


No  manual  attontion  It  roquirod 

The  entire  operation  is  automatic.  There 
are  no  involved  mechanical  controls  re* 
quiring  adjustment  or  maintenance. 


Savot  labor  cottt*~tavot  fuol  costs 

Why  don’t  you  find  out  how  much  Petro 
industrial  oil  burners  can  save  for  you? 
They  are  quickly  adaptable  to  nearly  every 
existing  boiler.  Send  in  the  coupon  below 
for  full  information. 


SEND  FOR  FREE  UTERATURE 


PKTkO.  3246  W'rnt  lOMh  Street, 
('Irvrianrt  II.  Ohio. 

In  Canada:  2231  BhMir  Street  Weat, 
Toronto,  Ontario. 

Pleavp  lend  me  literature  and  speciftcation 
•heeti  on  money-taving  Petro  commercial 
and  induatrial  burners. 


Name 


OVER  50  YEARS  OF  LEADERSHU*  IN 
AUTOMATIC  HEATING  AND  POWER  EQUIPMENT 


Company. 
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Product  Application* 


(Continued  from  fMge  1361 

operation  cyclen  of  the  burner.  Although  the  boiler  waA 
set  to  provide  hot  water,  it  was  found  that  the  burner 
operated  fre(]uently  at  night  in  Hpite  of  the  fact  that 
there  was  no  hot  water  demand  during  that  perir>d.  In 
the  daytime  the  burner  operated  an  excessive  amount  of 
time  in  order  to  provide  hot  water  demand. 

RESULTS:  By  studying  the  pattern  of  o|)eration  of  the 
burner  as  rejMirted  by  the  recording  device,  engineers 
were  able  to  locate  the  trouble,  an  undersize  coil,  and  by 
relocating  the  aquastat,  demonstrate  that  the  hot  water 
coil  was  installed  on  the  wrong  side  of  the  boiler.  \l'hen 
the  coil  was  reset,  a  second  series  of  recordings  showed 
that  the  burner  o()erated  at  more  economic  frequency. 


Humidity  Control  Aids  Wroppor  Printing 

PROfLBM:  Higher  packaging  line  s|>eed8  and  the  in¬ 
creased  use  of  tenqierature  and  moisture-sensitive  films  as 
packaging  materials  require  accurately  controlled  air  con¬ 
ditions  during  storage,  manufacturing  and  processing. 
Shellmar  Products  Corp.  of  Mt.  Vernon,  Ohio,  a  supplier 
of  protective  packages  and  wrap(>ers,  discovered  that  it 
was  difhcult  to  get  top  quality  printing  on  materials 
which  had  l>een  exposed 
to  excessive  temperature 
or  humidity.  The  print¬ 
ing  priM-ess  itself  was 
affected  by  atmospheric 
conditions.  Packaging  ma¬ 
terials  wou'd  swell  or  con- 
tra<-t,  edges  would  tear, 
chemical  solutions  would 
lose  their  concentrations 
and  gelatin  coatings  would 
not  dry  properly  under 
adverse  conditions. 

SOUTION:  To  eliminate  those  problems,  Shellmar  installed 
a  Kalhabar  dehumidihcation  system.  The  system  is  de¬ 
signed  to  maintain  optimum  o|)erating  conditions  of  7b 
deg  F  and  45%  R.  H.  in  manufacturing  rooms  as  well 
as  to  provide  comfort  air  conditioning  in  the  general 
ollices. 

RESULTS:  Success  of  in  the  installation  led  Shellmar  to  in¬ 
stall  additional  Kalhabar  units  in  the  testing  laboratory. 
(Iell(»phane,  films,  glassine,  and  special  papers  used  as 
packaging  material  now  can  be  handled  with  a  minimum 
of  spoilage. 


V«ntilotien  Stort  ot  Sununur  Th«atr« 

RROiLEM:  At  the  Gateway  Musical  Playhouse,  Somers 
Point,  New  Jerse),  said  to  be  the  largest  summer  theatre 
in  the  country,  management  was  faced  with  the  problem 
of  maintaining  comfort  and  adequate  air  movement  in 
•n  enclosed  volume  of  375,()(K)  cubic  feet. 

SOLUTION:  Kleven  power  roof  ventilators  were  installed 
with  a  combined  air  moving  capacity  of  200,.500  cfm. 


providing  a  complete  air  change  every  1.8  minutes.  Ven¬ 
tilators  are  a  product  of 
I  LG  Electric  Ventilating 
Company  of  Chicago.  Air 
replacement  is  accom¬ 
plished  through  30,0(K) 
holes,  %  inch  in  diameter, 
drilled  in  the  floor.  Cool 
air  from  the  basement 
rises  through  these  holes 
(20  under  each  seat)  as 
warm,  stale  air  is  ex¬ 
hausted  by  the  roof  ven¬ 
tilators.  A  large  plenum  separates  the  ceiling  from  the 
roof,  and  there  are  eight  o()enings  from  the  auditorium 
and  stage  to  the  plenum.  Side  o{)enings  and  floor  grills 
provide  some  additional  outside  air  access. 

RESULTS:  This  system,  which  was  designed  bv  engineers 
of  the  company  supplying  the  equipment,  provides  an 
equally  comfortable  and  pleasant  atmosphere  in  all  sec¬ 
tions  of  the  theater — even  in  corners  which  might  norm¬ 
ally  be  exf)ected  to  trap  pockets  of  still  air.  Virtually 
silent  o|)eration  is  assured  by  fans  which  are  directly 
connected  to  roof  ventilator  motors.  Ventilators  are  in¬ 
stalled  in  pent  houses  on  the  roof  of  the  theater. 


lnfror*d  H*ot*rs  Worm  Looding  Platform 

PROBLEM:  When  buildings  adjacent  to  the  loading  plat¬ 
form  of  Pittsburgh’s  morning  newspaper,  the  Post-fia- 
zette,  were  razed  to  make  way  for  a  new  highway,  the 
platform  became  directly  exposed  to  cold  blasts  of  air 
sweeping  in  from  the  nearby  Monongahela  River.  Over¬ 
head  steam  radiators,  previously  adequate  to  offset  pene¬ 
trating  cold,  proved  incapable  of  neutralizing  the  icy 
drafts,  A  heating  source  was  needed  that  could  be  in¬ 
stalled  easily  and  which 
could  cut  into  the  drafts 
as  they  reached  the  plat¬ 
form. 

SOLUTION:  I'en  Chroma- 
lox  electric  radiant  heat¬ 
ers,  product  of  F'.dwin  L. 

Wiegand  Company,  prov¬ 
ed  adaptable  to  the  news¬ 
paper  plant’s  208  v«)lt  sys¬ 
tem  and  were  placed  along 
the  whole  length  of  the 
platform.  Some  were  installed  overhead  and  others  were 
placed  horizontally  along  the  lower  portion  of  the  plat¬ 
form  for  leg  and  foot  comfort.  All  units  are  individually 
ofierated  from  a  control  panel  at  one  end  of  the  platform. 
A  safety  switch  in  the  basement  provides  simultaneous 
shut-off  of  all  heaters. 

RESULTS:  In  zero  and  sub-zero  weather  (»f  January,  the 
heaters  functioned  well,  and  provided  comfort  to  loading 
personnel.  Company  electricians  l)elieve  that  when  the 
last  remaining  building  which  provides  a  barrier  against 
river  winds  is  demolished,  the  new  heaters  will  provide 
adequate  protection  from  the  resulting  complete  exposure. 
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HERMAN  NELSON 


Better  Air  is  Our  Business! 


ILianO-CiU  with  Type  H  Wathar  — high  affl. 
ciancy  air  cUoning  with  pw*hbwtton  malntananca 
—  tha  wothar  a«  on  intagral  part  at  tha  unit 
timpllfiat  inttallatien. 


choose  from  v, . W 

16  models... 

64  air  inlet-outlet  arrangements! 


UNIT 

ward 


When  you  apply  the  Herman  Nelson  Console  Heater  to  your  heating  jobs, 
you  apply  not  one  or  two  choices  but  /6  different  models — giving  you  a 
total  of  64  inlet-outlet  comhinations!  Mount  these  Herman  Nelson  units  on 
floor,  wall,  ceiling  or  inverted  .  .  .  order  them  for  fully  recessed,  semi- 
recessed  or  free-standing  applications — and  get  the  unit  that  fits  your  re¬ 
quirements  exactly.  Styled  with  outstanding  beauty,  Herman  Nelson  Constile 
Heaters  operate  quietly,  give  positive  heat  distribution,  and  utilize  either 
steam  or  hot  water.  Get  complete  information  now  .  .  .  use  coupon  below. 
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INSTALLATION  |  INSTALLATION  INSTALLATION  i  INSTALLATION 
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DEGREE-DAYS  FOR  JUNE.  1955 

(A)  Airport  r«>4iin»»  (C)  CItf  oAc*  rcadinct;  (O)  Readiagi  at  a  point  on  ontaldrta  of  city. 


Abil«n«,  Tcxot  (A)  . 

Albony,  N«w  York  (A) . 

AlbuqiMrqu*,  N«w  Mexico  (A)  . 

Alpeno,  Michigon  (C)  . 

Anocondo,  Mtmtono  (C) . 

Aiheville,  North  Girolirto  (C)  .  . 

Atlanta,  Georgia  (A) . 

Atlantic  City,  New  Jersey  (C)  . . 

Augusta,  G^rgio  (A)  . 

Boltimore,  AAorylond  (C) . 

Billings,  Montano  (A) . 

Binghomton,  New  York  (C)  .  .  . 
Birmingham,  Alobomo  (A)  .  .  .  . 
Bismarck,  North  Dakota  (A)  .  .  . 
Block  Island,  Rhode  Island  (A)  . 

Boise,  Idaho  (A)  . 

Boston,  Mossochusetts  (A)  . .  ,  . 

Bozemon,  Montano  (C) . 

Buffalo,  New  York  (A) . 

Burlington,  Iowa  (A) . 

Burlington,  Vermont  (A) . 

Butte,  Montano  (C) . 

Cairo,  Illinois  (C) . 

Charleston,  South  Carolina  (C)  . 
Charlotte,  North  Corolino  (A)  , 
Chottonoogo,  Tennessee  (A)  .  .  . 

Cheyenrte,  Wyoming  (A) . 

Chicago,  Illinois  (C) . 

Cincinrtoti,  Ohio  (C) . 

Cleveland,  Ohio  (A) . 

Columbia,  Missouri  (A) . 

Columbia,  South  Corolirw  (A)  . . 

Columbus,  Ohio  (C) . 

Cortcord,  New  Hompshire  (A)  .  , 

Concordia,  Konsos  (C) . 

Dallas,  Texas  (A) . 

Doyton,  Ohio  (A) . 

Deer  Lodge,  Montono  (C) . 

Denver,  Colorodo  (A) . 

Des  Moines,  Iowa  (A) . 

Detroit,  Michigan  (A) . 

Devils  Lake,  North  Dokoto  (C)  . 

Dodge  City,  Konsos  (A) . 

Dubuque,  Iowa  (A) . 

Duluth,  Minnesota  (C) . 

Elkins,  West  Virginio  (A) . 

El  Paso,  Texas  (A) . 

Ely,  Nevada  (A)  . 

Esconobo,  Michigan  (C)  . 

Evonsville,  Indiana  (A) . 

Forgo,  North  Dakota  (A) . 

Fort  ^ith,  Arkonsos  (A) . 

Fort  Woyne,  Indiana  (A) . 

Fort  Worth,  Texos  (A) . 

Fresrto,  Colifornio  (A)  . 

Galveston,  Texas  (C) . 

Grand  Junction,  Colorado  (A)  . 
Grond  Rapids,  Michigan  (A)  . 
Green  Boy,  Wisconsin  (A)  . . . . 
Greensboro,  North  Carolina  (A) 
Greenville,  South  Carolina  (A)  . 
Harrisburg,  Pennsylvonia  (A)  .  . 

Hartford,  Connecticut  (A) . 

Hotteros,  North  Carolina  (C)  . . 

Havre,  Montar>a  (C)  . 

Helena,  Montana  (A) . 

Houston,  Texas  (C) . 

Huron,  South  Dakota  (A) . 

Indianapolis,  Indiana  (A) . 

Jackson,  Mississippi  (A) . 

Kansas  City,  Missouri  (A)  .  .  .  . 
Knoxville,  Tennessee  (A)  .  .  .  . 
La  Crosse,  Wisconsin  (A) . 


June 

Seaaon 

to  June  30.  incl.* 

1955 

1  1954 

1  Normal 

1954-55 

1  19S3-S4  1 

Normal 

4 

0 

0 

2269 

2344 

2707 

41 

35 

50 

6518 

6348 

6938 

2 

2 

0 

4249 

3787 

4389 

93 

109 

135 

7383 

8277 

7938 

245 

377 

251** 

8427 

7400 

8261** 

46 

19 

5 

4109 

3929 

4072 

0 

7 

0 

2751 

3595 

2826 

40 

12 

24 

4674 

4251 

4741 

0 

0 

0 

2537 

2357 

2138 

14 

0 

0 

4046 

3636 

4203 

115 

168 

119 

6905 

6561 

7078 

49 

26 

48 

6193 

6025 

6520 

0 

3 

0 

2686 

2641 

2788 

1  19 

131 

116 

8184 

8153 

8967 

1  1  1 

67 

96 

5553 

5157 

5816 

69 

172 

42 

6535 

5287 

5784 

73 

61 

42 

5468 

5185 

5784 

256 

306 

230** 

8427 

7345 

8425** 

37 

56 

72 

6187 

6099 

6792 

(o) 

35 

34 

(o) 

5525 

6101 

44 

63 

72 

7416 

7172 

7799 

239 

343 

236** 

8821 

7600 

8162** 

9 

2 

0 

3542 

3496 

3756 

0 

0 

0 

1822 

1591 

1769 

1 

1 

0 

3082 

3016 

3205 

1 

5 

0 

3277 

3200 

3384 

224 

143 

173 

7163 

6553 

7490 

58 

44 

59** 

5454 

5315 

6077** 

14 

14 

0 

4199 

4044 

4532 

35 

36 

46 

5414 

5349 

5996 

29 

22 

14 

4550 

4458 

5107 

0 

0 

0 

2605 

21  19 

2284 

21 

23 

22 

4886 

4523 

5255 

89 

85 

82 

7000 

6763 

7544 

36 

26 

20 

4931 

4770 

5323 

0 

0 

0 

2146 

2166 

2272 

37 

32 

39 

5248 

4854 

5591 

263 

337 

235** 

8715 

7454 

8582** 

105 

42 

65 

5863 

5074 

6116 

44 

39 

45 

6006 

5881 

6429 

27 

46 

60 

5820 

5807 

6396 

1  19 

144 

137 

9225 

9156 

9832 

29 

16 

15 

4615 

4565 

5058 

67 

51 

76 

6827 

6607 

7235 

151 

180 

200 

9158 

9116 

9417 

130 

53 

53 

5805 

5653 

5733 

0 

0 

0 

2523 

2434 

2641 

219 

248 

200 

8235 

6999 

7377 

100 

123 

166 

7750 

7776 

8500 

29 

15 

6 

4293 

4240 

4360 

75 

75 

101 

8713 

8639 

9208 

6 

2 

0 

3102 

3183 

3188 

42 

43 

53 

5694 

5586 

6270 

0 

0 

0 

2193 

2252 

2361 

5 

21 

0 

3044 

2523 

2532 

0 

0 

0 

990 

1024 

1211 

42 

40 

23 

6187 

4970 

5796 

44 

62 

79 

6353 

6291 

7027 

64 

78 

107 

7722 

7382 

8169 

10 

6 

0 

3795 

3634 

3810 

6 

1 

0 

3107 

2855 

3060 

29 

10 

14 

5048 

4820 

5258 

70 

21 

31 

5853 

5460 

6125 

0 

0 

0 

2523 

1958 

2392 

120 

190 

125 

7763 

7729 

8155 

197 

287 

197 

8452 

7358 

8202 

0 

0 

0 

1134 

1121 

1276 

71 

58 

80 

7319 

7413 

7876 

51 

24 

30 

5270 

5036 

5581 

0 

0 

0 

2233 

2151 

2202 

17 

10 

8 

4347 

4270 

4888 

9 

7 

0 

3530 

3446 

3590 

47 

53 

74 

7086 

6718 

7619 

(a)  Data  not  available. 

*Heat>na  Maeoa.  cumulative,  from  Sept.  1. 

**Same  normal  Aaurea  aa  previoualy  lifted  by  HtfTixo  fxp  VaMTiLfT. 
I  no  aince  new  Aeurea  are  not  available.  All  ocher  normal  Anree  in  tbit 
table  are  baaed  en  a  30.year  period  coverine  1921  to  1950,  incluaive. 
recently  comptled  and  publiabad  by  the  U.  S.  Weather  Bureau. 

Fiaurea  in  tbit  table,  with  eiebt  axceptiona,  baaed  on  local  weather 


bureau  reporta.  Exccptioot  arc  Utica  and  Lcwiatoo,  figurea  for  which  arc 
fumiaoed  through  the  courteey  of  Coke  Salaa  Department,  Central  New 
York  Power  Corp.,  Utica,  N.  Y.,  and  Norman  E.  Roat,  Buraar,  Batca  Col¬ 
lege,  Lewuton.  Me.,  rcapectively ;  Anaconda,  Bocemaa.  Butte,  Deer  Lodge 
and  LivinnM,  Mont.,  through  the  courteay  of  the  Montana  Power 
Company.  Tacoma  Agurct  through  the  courteay  of  the  Tacoma  Newa 
Tribune.  [Table  concluded  on  page  142] 
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Take  a  look  ot  a 
TRULY  ADJUSTABLE 
Diffuser _ 


Adjuslad  for 
downward  projoclion. 


ONE  HAND  CONVENIENCE 

for  fastening  to  steel  or  concrete 


Adjutlod  for 
horitenlot  diuhorgo. 


Adjutlod  for 
intormodiolo  projoclion. 


Yott  Git  Iftttr  Air  / 
wHh  AGITAm 


Adjutlod  for  horixonlol  ditehorgo 
and  downword  projoclion. 


HSilfliR 

TYPE  ''OA" 

Here's  a  distinctively  different  diffuser  with  a 
radically  new  means  of  controlling  air  direction 
at  four  different  angles  of  discharge  simul¬ 
taneously.  Without  changing  the  position  of  the 
spinnings,  AGITAIR  "OA"  diffusers  can  be  ad¬ 
justed  to  put  the  air  where  you  want  it  in  one, 
two,  three  or  four  directions . . .  after  installation. 
Result:  Segmentized  .  .  .  positive  adjustability 
with  Finger-Tip  Air  Direction  Control. 

Write  for  Bulletin  C-101 

Contain*  complot*  data,  poHormanco  cKort*, 
condruction  dotoil*.  ott. 

AIR  DEVICES  INC. 

185  MADISON  AVENUE,  NEW  YORK  16,  N.  Y. 

All  DIFFUSEIS  •  FILTilS  •  IXHAUSTIIS 


^amset 

mu  ^ 

SPEEDS  WORK  ON 
LADDERS  &  SCAFFOLDS 


other  Ramset  extlusives: 

•  fAST  CHANGtOVtR 

for  light,  mecJium,  heavy  duty 

•  JOB  MATCHED  SYSTEM 

eAoctly  the  fastener  you  need 

•  PIN  POINT  CONTROL 

for  accuracy  and  speed 

•  NEARBY  SERVICE  whenever 

or  wherever  you  need  it 

•  FASTENING  LEADERSHIP 

keeps  Ramset  FIRST  in  the  field 


For 

complete 
information, 
write  I 


J?amset  Fasteners. 

*  tAMtfT  DIVISION  OlIN  MATHKSON  CHIMICtl  C  OI  *  O  •  *  T  ION 


INC. 
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Degree -Days  for  June,  1955  (Concluded) 


(A)  Airport  raodinga;  fC)  Citp  ettcc  rcailincf:  (O)  Rcsdingt  at  a  poiat  on  aatakirtt  of  citv. 


Alt  CoKDinoMiHS.  HaaTipa  amp  VaMTitaTiva'a 

27th  Year  of 

Publication  of 

Monthly  Dezrec-Dar 

DaU 

Citp  1 

1  June  1 

Seaton 

to  June  30.  incl.* 

1  1955 

1  1954 

1  Normal 

1954-55  1 

1  1953-54  1 

Normal 

Lander,  Wyoming  (Ai  . 

174 

166 

163 

7720 

6870 

8273 

Lewiston,  Maine  (0)  . 

87 

126 

45** 

7060 

7191 

7707** 

Lirtcoln,  Nebraska  (C) . 

42 

26 

32 

5471 

5360 

5858 

Little  Rock,  Arkansos  (A) . 

0 

0 

0 

2846 

2800 

2982 

Livirtgston,  AAontono  (C)  . 

185 

284 

142** 

7448 

7018 

7185** 

Los  Artgeles,  Californio  (C) . 

14 

9 

19 

1264 

1111 

1451 

Louisville,  Kentucky  (A)  . 

20 

12 

5 

4168 

4106 

4439 

Lynchburg,  Virginia  (A)  . 

25 

10 

5 

4131 

3926 

4153 

Mocon,  (^rgio  (A) . 

0 

0 

0 

2158 

2032 

2049 

Madison,  Wisconsin  (C) . 

66 

55 

79 

6796 

6509 

7260 

Marquette,  Michigan  (C) . 

125 

157 

189 

7770 

7798 

8373 

Memphis,  Tennessee  (A)  . 

0 

0 

0 

3028 

2915 

3137 

Meridion,  Mississippi  (A) . 

0 

0 

0 

2371 

2303 

2333 

Milwaukee,  Wisconsin  (A) . 

82 

69 

109 

6572 

6431 

7153 

Minrteopolis,  Minrtesoto  <A) . 

41 

39 

80 

7450 

7232 

7828 

Moline,  Illinois  <A)  . 

44 

39 

45 

5990 

5817 

6356 

Montgomery,  Alobamo  (A)  . 

0 

0 

0 

2218 

2061 

2137 

Nantucket,  Mossochusetts  (A) . 

(a) 

129 

139 

(a) 

4650 

6046 

Nashville,  Tenrtessee  (A) . 

6 

10 

0 

3525 

3446 

3513 

New  Haven,  Connecticut  (A)  . 

53 

31 

52 

5631 

5444 

6008 

New  Orleans,  LouisiorKi  (C)  . 

0 

0 

0 

1 116 

1087 

1175 

New  York,  New  York  (C) . . 

41 

9 

18 

4865 

4431 

5050 

Newark,  New  Jersey  (A) . 

34 

7 

1 1 

4898 

4740 

5252 

Norfolk,  Virginia  (A) . 

7 

0 

0 

3424 

3108 

3454 

North  Platte,  Nebraska  (A) . 

108 

45 

59 

6578 

6152 

6529 

Oak  Ridge,  Tennessee  (C) . 

22 

1  1 

(a) 

3828 

3707 

(a) 

Ooklond,  Californio  (A)  . 

183 

124 

1  19 

3300 

2702 

3002 

Oklahoma  City,  Oklahoma  (A) . 

15 

4 

0 

3402 

3285 

3519 

Omoho,  Nebrosko  (A) . 

40 

24 

32 

5602 

5436 

6155 

Porkersburg,  West  Virginia  (C) . 

34 

14 

13 

4645 

4399 

4750 

Peoria,  Illinois  (A)  . . 

42 

31 

41 

5551 

5409 

6076 

Philadelphia,  Pennsylvonio  (C) . 

25 

4 

0 

4379 

4045 

4523 

Phoenix,  Arizona  (A) . 

0 

0 

0 

1436 

1 357 

1492 

Pittsburgh,  Pennsylvania  lO  . 

37 

16 

13 

4754 

4568 

5048 

Pittsfield,  Moss.  (A) . 

115 

97 

105 

•  7209 

6979 

7606 

Pocotello,  Idaho  (A) . 

157 

205 

136 

7902 

6178 

6976 

Portland,  Maine  (A) . 

124 

146 

117 

71  1  1 

7074 

7610 

Portlarsd,  Oregon  (C)  . 

127 

176 

70 

4488 

4020 

4116 

Providence,  Rhode  Island  (A) . 

87 

50 

58 

5720 

5510 

6099 

Pueblo,  Colorado  (A) . 

40 

9 

27 

5336 

4698 

5709 

Roleigh,  North  Corolirto  (A) . 

3 

2 

0 

3392 

3004 

3075 

Rapid  City,  South  Dakoto  (A) . 

140 

108 

148 

.  6795 

6379 

7479 

Reading,  Pennsylvania  (C) . 

24 

6 

1  1 

4797 

4524 

5055 

Red  Bluff,  California  (A) . 

4 

21 

0 

3027 

2436 

2546 

Reno,  Nevoda  (A) . 

124 

193 

165 

6537 

5486 

5948 

Richmond,  Virginio  (A) . 

12 

1 

0 

3884 

3630 

3955 

Rochester,  New  York  (A)  . 

35 

48 

54 

6387 

6245 

6820 

Roswell,  New  Mexico  (A)  . 

2 

0 

0 

3399 

3176 

3424 

Sacramento,  California  (C) . 

19 

22 

5 

2961 

2404 

2600 

St.  Joseph,  Missouri  (A)  . 

26 

12 

1  1 

5077 

4881 

4703 

St.  Louis,  Missouri  (C) . 

22 

9 

7 

4129 

3929 

4469 

Salt  Loke  City,  Utah  (A) . 

85 

100 

81 

6474 

5140 

5866 

Son  Antonio,  Texas  (A)  . 

0 

0 

0 

1227 

1380 

1579 

Son  Diego,  California  (A) . 

15 

20 

43 

1341 

1180 

1556 

Soruiusky,  Ohio  (C)  . 

21 

28 

41 

5323 

5159 

5859 

San  Francisco,  California  (C) . 

239 

200 

180 

2988 

2560 

2703 

Soult  Ste.  Morie,  Michigon  (A) . 

108 

169 

224 

8473 

8616 

9240 

Savonnoh,  Georgia  (A) . 

0 

0 

0 

2020 

1716 

1710 

Scronton,  Pennsylvania  (A)  . 

(a) 

17 

35 

(a) 

5490 

6029 

Seattle,  Washington  (C)  . 

18J 

200 

107 

4666 

4352 

4344 

Sheridan,  Wyomirtg  (A) . 

144 

190 

161 

7490 

6954 

7835 

Shreveport,  Louisiana  (A) . 

0 

0 

0 

2042 

2056 

2117 

Sioux  City,  Iowa  (A) . 

46 

39 

54 

6283 

6312 

6987 

Spokane,  Washington  (A) . 

129 

237 

146 

7146 

6388 

6807 

Sprir>gfield,  IllIrsois  (A)  . .  . .  . . 

35 

26 

14 

5105 

4686 

5225 

Sprirsgfield,  Missouri  (A)  . 

38 

14 

16 

4283 

4145 

4685 

Syracuse,  New  York  (A)  . 

22 

33 

37 

6376 

6123 

6491 

Tocoma,  Washington  (C)  . 

162 

179 

143 

4771 

4370 

4738 

Toledo,  Ohio  <A) . 

34 

39 

60 

5774 

5716 

6382 

Topeka,  Kansas  (C) . 

21 

1 1 

13 

4587 

4376 

4919 

Trenton,  New  Jersey  (C)  . 

36 

14 

1 1 

4855 

4538 

5068 

Utica,  New  York  (0)  . 

31 

57 

0** 

6839 

6586 

6796** 

Volentine,  Nebraska  (C)  . 

1  19 

67 

83 

6668 

6262 

7054 

Wollo  Waila,  Woshirtgton  (C) . 

36 

114 

38 

5089 

4458 

4848 

Washington,  D.  C.  (C) . 

15 

1 

0 

4062 

3778 

4258 

Wichita,  Kansas  (A)  . 

20 

13 

7 

2223 

4158 

4571 

Williston,  North  Dokoto  (C) . 

129 

173 

138 

8302 

8353 

8997 

Wirtnemucco,  Nevada  (A) . 

126 

207 

1 1 1 

7314 

5918 

6352 

Yakima,  Woshington  (A) . 

69 

171 

53 

6198 

5725 

5838 

For  fiMilnntr*,  trr  Itagr  140. 
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POWE^ 


Ha». 

Overh«at 

Protection 


Eojy  to 
Install 


Unsurpassed  for 
Dependability 


Controls  Flow  of  Steam,  Water,  Gas  or  Other  Fluids 


rawtis  ^ 

Temperature  Regulator 


Automatically  holds  temperatur*  constant  at  th«  right  point. 
Provonts  losses  caused  by  wasteful  OVER-fieating. 


Vorioue  Valve  lodiot  cmd  liwior  Volvet  ora  available.  Single  and  Double 
Seat  Valves  thru  2"  have  rugged  bronie  bodies  with  bronze  union  connections 
for  quick,  easy  installation.  Bulletin  329  gives  information  about  all  types. 


Why  It  Gives 

BETTER  CONTROL 

and  Saves  More  Money 

Often  repays  its  cost  3  to  6  times  a  yeor 
when  used  en: 

Wstsr  H«at«r« 

Indwstrtol  ProcMMS 

H««rt  i»<honf>f» 

Pu*l  and  Crude 
OH  HMrtors 

Air  ConwMMTS 
DImoI  InolnM 

ONLY  POWERS  No.  11  REGULATOR 

Offers  ALL  These  Advantages 

•  Simple,  sturdy  construction.  Materials 
used  arc  corrosion  resistant, 

•  Powers  bellows  has  50%  more  power 

than  used  In  the  majority  of  regulators. 
The  heart  of  a  self  operating  regulator  is 
its  bellows.  Powers  with  its  50%  greater 
effective  area  gives  better  control  and  Its 
durable  2  ply  bellows  outlasts  ordinary 
single  ply  bellows. 

•  Valve  stem  lubricator  with  silicone  grease 
aids  easy  movement  of  highly  polished 
stainless  steel  valve  stem  and  reduces  dry¬ 
ing  out  of  packing. 

•  BETTER  CONTROL  results  from  Powers 
powerful  bellows  and  minimum  of  valve 
stem  friction. 

•  60°P.  temperature  ranges  available  with 
accuracy  of  ±1®F.  on  some  processes  and 
2  to  3“F.  on  others. 

•  Rugged  bronze  valve  bodies  with  bronze 
union  connections,  for  single  and  double 
seat  valves  thru  2",  reduce  installation 
time  and  labor.  larger  sizes  have  flanged 
Iron  body  valves. 

•  Powers  Nationwide  Service  and  24  Hour 

Delivery  in  the  U.S.A.  are  important  time 
and  money  saving  advantages. 

•  Indicating  Regulator 

with  easy  to  read  4"  dial 
thermometer  helps  adjust 
the  regulator  and  check 
temperature  at  the  bulb. 
Various  dials  and  ranges 
are  available. 

Right  type  and  size  of 
valve  is  important  for 
good  control.  May  we  help 
you  make  the  right  se¬ 
lection?  Benefit  from 
POWERS  more  than  60  years  experience 
with  self -operating  regulators. 

Call  our  neareiit  office  or  write  ub  direct 
for  Bulletin  3X9, 

THE  POWERS  REGULATOR  CO. 

Skokie,  III.  I  Offices  in  Chief  Cities  in  U.S.A. 
Csnsds  and  Mexico  |  See  your  phone  book 
Automatic  Temperature  and  Humidity  Control 
EitofelUhod  ISfl 
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BOOK  REVIEWS 

Puhlicationt  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

APPLIED  THERMODYNAMICS 

Since  the  publication  of  the  second  edition  of  Heat 
Power  of  15  years  ago,  there  have  l)een  many  advances 
in  thermodynamics.  Therefore,  there  has  been  a  thorough 
revision  of  the  1939  edition  before  publication  of  the  third 
edition.  This  work  was  done  by  Clarence  E.  Trent,  pro¬ 
fessor  of  mechanical  engineering,  Virginia  Polytechnic 
Institute,  under  the  supervision  of  Earle  B.  Norris,  Dean 
Emeritus,  Scdiool  of  Engineering,  Virginia  Polytechnic 
Institute.  Professfir  Eric  Therkelsen,  Montana  State  Col¬ 
lege,  one  of  the  authors  of  the  previous  edition,  died  be¬ 
fore  preparation  was  started  on  the  new  edition. 

The  original  title  of  the  book  has  liecm  changed  to  Ap¬ 
plied  ThermtMlynamics.  Many  of  the  problems  have  been 
revised  and  «>thers  added.  To  facilitate  problem  work,  the 
s<‘o|)e  of  the  ap|>endixes  was  enlarged. 

The  text  of  the  book  has  been  divided  into  22  chapters 
plus  the  appendixes.  Some  of  the  chapters  are  the  internal 
combustion  engine,  fuels  for  internal  combustion  engine, 
principle  of  combustion,  work  and  power,  heat  and  work, 
|>erformance  of  internal  combustion  engine,  the  steam 
power  plant,  steam,  steam  engine  {X'rformance,  steam 
engine  mechanisms,  the  steam  turbine,  condensing  equip¬ 
ment,  steam  boilers,  boiler  fuels  and  furnaces,  boiler  ac¬ 
cessories  and  auxiliaries,  boiler  jierformance,  compres¬ 
sors  and  refrigeration. 

Apfdied  Thermodynamws  by  E.  B.  Norris,  E.  Therkel¬ 
sen  and  C.  E.  Trent.  Cloth  bound,  6*9  inches,  490  pages. 
Published  by  McGraw-Hill  Book  Co.,  Inc.,  31^)  W.  42nd 
St.,  New  York,  N.  Y.  Price,  $7..50. 


SOLAR  ENERGY  RESEARCH 

A  symposium  on  all  phases  of  the  utilization  of  solar 
energy,  supported  in  a  large  part  by  the  II.  S.  National 
Science  Foundation,  was  held  at  Madison,  Wis.,  Septem¬ 
ber  12-14,  19.53.  At  this  symposium  there  were  ab(»ut  30 
scientists  interested  in  the  field,  several  of  whom  had  ex¬ 
perience  in  foreign  countries.  Participants  to  this  sym¬ 
posium  reviewed  past  accomplishments  and  present  prog¬ 
ress,  and  gave  glimpses  of  future  possibilities. 

Solar  Energy  Research  is  edited  by  Farrington  Daniels, 
Department  of  Chemistry,  University  of  Wisconsin,  and 
John  A.  Duffie,  Engineering  Experiment  Station,  Uni¬ 
versity  of  Wisconsin.  This  book  is  based  rather  loosely 
on  the  Wisconsin  symposium.  It  is  not  a  detailed  account 
of  the  proceedings.  Each  of  the  participants  to  the  sym¬ 
posium  was  invited  to  write  a  brief  report  of  the  subject 
of  his  particular  interest  and  these  have  coincided  in  part, 
with  the  material  that  was  presented  at  Wisconsin.  A  few 
additional  experts,  who  had  been  unable  to  attend  the 
symposium  were  invited  to  contribute.  The  result  of  all 
this  is  the  present  book. 

Solar  Energy  Research,  edited  by  F.  Daniels  and  J.  A. 
Duffie.  Cloth  bound,  6*9  inches,  290  pages.  Published 
by  University  of  If  'isconsin  Press,  811  State  St.,  Madison, 
W  is.  Price,  $4. 


THERMODYNAMICS 

Written  primarily  for  a  one-year  undergraduate  course. 
Thermodynamics,  by  John  Francis  Lee,  professor  of 
mechanical  engineering.  North  Carolina  State  C«illege, 
and  Francis  Weston  Sears,  professor  of  physics,  Massa¬ 
chusetts  Institute  of  Technology,  leans  heavily  toward 
basic  principles.  The  authors  believe  that  the  interests  of 
the  students  are  better  served  in  this  manner  than  through 
emphasis  on  detailed  engineering  applications. 

The  first  seven  chapters  are  devoted  to  a  thorough 
treatment  of  the  First  and  Second  Laws  and  their  conse¬ 
quences.  Five  chapters  include  the  thermodynamic  ap¬ 
proach  to  various  processes,  cycles,  and  reactive  and  non¬ 
reactive  systems. 

The  authors  state  that  the  subject  matter  has  been  se.- 
lected  with  a  view  to  meeting  the  needs  and  interests  of 
undergraduate  students  in  all  branches  of  engineering 
and  dynamics  for  ail  students.  Problems  are  an  integral 
part  of  the  text  and  are  designed  to  aid  in  the  understand¬ 
ing  of  principles. 

Thermodynamics,  by  J.  F.  Lee  and  E.  W .  Sears.  Cloth 
bound,  6*9  inches,  54.3  \Higes.  Published  by  Addison- 
IPesley  Publishing  Com\tany,  Inc.,  Cambridge  42,  Mass. 
Price,  $7..50. 


Revised  Accessory  Standards — The  American  Gas  As¬ 
sociation  Approval  Requirements  Committee  has  adopted 
revisions  and  additions  to  14  current  American  Standards 
for  gas  appliances  and  accessories  to  become  effective 
January  1,  19.56.  They  apply  to  domestic  gas  ranges,  in¬ 
cinerators,  water  heaters,  room  heaters,  boilers,  furnaces, 
floor  furnaces,  vented  recessed  heaters,  unit  heaters,  duct 
furnaces,  deep  fat  fryers,  gas  conversion  burners  for 
domestic  gas  ranges,  domestic  appliance  pressure  regula¬ 
tors  and  metal  connectors  for  gas  appliances.  Copies  of 
the  revised  standards  may  l>e  obtained  by  writing  to  the 
A.  G.  A.  Laboratories,  1032  East  62nd  Street,  Cleveland 
3,  Ohio. 

Water  Pollution  Abatement  Manual — A  12-page 
manual,  part  of  a  series,  has  been  issued  on  the  subject 
of  water  pollution  abatement  dealing  with  oils  and  Lirs. 
It  discusses  permissible  concentrations,  sources  of  oils  and 
tars  in  plants  and  removal  of  separable  oil  from  water  as 
well  as  the  disposal  of  oils.  Manufacturing  Chemists*  As¬ 
sociation,  Inc.,  1625  Eye  Street,  Northwest,  Washing!  >n 
6,  D.  C.  Price,  25  cents. 

Gas  Appliance  Venting  Systems  —  Research  Bulletin 
No.  68  on  Literature  Review  and  Design  Studies  of  Gas 
Appliance  Venting  Systems  has  been  issued  by  the  Ameri¬ 
can  Gas  Association  Laboratories.  It  presents  information 
on  venting  conditions  during  steady  state  operation  of 
gas  appliances,  and  the  design  and  operation  of  venting 
systems.  It  has  sections  devoted  to  excessve  updrafts, 
downdrafts,  draft  hoods,  methods  of  system  inspection  and 
correction  of  defects,  causes  and  correction  of  condensate 
in  chimney  and  vent  pipes.  American  Gas  Association 
Laboratories,  1032  E.  62nd  St.,  Cleveland  3,  Ohio.  Price, 
$2.50. 

(Concluded  on  page  163) 
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NEWS  OF  THE  MONTH 


CONSTRUCTION  REVIEW 

rtvcalt  racord  levels  of  contract  awards  for  first  half 
of  this  yaar.  No  sign  of  downturn. 

During  thr  fir^t  half  of  1955,  the  construclion  industry 
hat  o|>erated  at  high  levels  which  have  surprised  even 
some  «)f  the  more  optimistic  observers,  according  to  Dr, 
(ieorge  C.  Smith,  economist  for  F.  W.  Dodge  Corp.  Con¬ 
struction  ctmtract  awards  in  the  37  eastern  states  totalled 
nearly  $12  billion  in  the  first  six  months  of  1955.  This 
tremendous  total  set  a  new  record  for  any  first  six  months 
some  30';^  ahead  of  the  previous  record  which  was  estab¬ 
lished  only  last  year.  Five  of  the  six  months  were  at 
record  levels,  May  l)eing  the  only  exception, 
a  TRENDS. —  A  closer  look  at  the  details,  said  Dr.  Smith, 
reveals  these  significant  trends: 

( 1 )  There  has  lieen  a  very  sharp  reversal  of  the  down¬ 
trend  in  industrial  construction  which  followed  the  Korean 
War,  far  lieyond  the  expectations  of  government  and  pri¬ 
vate  forecasters.  The  upturn  this  year  has  l>een  very 
broadly  based,  affecting  nearly  all  major  categories  of 
manufacturing. 

(2)  Contracts  for  new  residential  construction  have 
continued  to  show  large  increases  over  the  pret;eding  year, 
with  practically  all  of  the  emphasis  on  single-family 
homes.  Apartment  constructi«)n  accounted  for  a  smaller 
proportion  of  residential  building  in  the  first  half  of  1955 
than  in  any  c(»rresponding  period  on  record. 

(3)  Every  major  category  of  construction  showed  in¬ 
creases  over  last  year,  must  of  them  substantial. 

(4)  The  smallest  increase  over  the  first  half  of  last 
year  in  any  major  category,  rather  surprisingly,  was  in 
educational  buildings,  up  only  4%.  The  edm-ational  total 
was  huge,  however,  amounting  to  slightly  over  a  billion 
dollars  for  a  new  all-time  record. 

•  MANUFACTURING. — |.ate  last  year,  government  surveys 
indicated  that  manufacturers*  plans  for  new  plant  and 
equipment  ex{>enditures  called  for  a  continuation  in  1955 
of  the  decline  which  set  in  after  the  Korean  War.  How¬ 
ever,  early  this  year  contract  awards  for  industrial  con¬ 
struction  began  to  increase  sharply,  prompting  the  predic¬ 
tion  by  those  who  follow  these  statistics  that  the  plant  and 
equipment  forM'asts  would  be  revised  upward.  This  pre¬ 
diction  has  already  turned  out  to  be  correct. 

Awards  for  manufacturing  buildings  during  the  first 
half  of  this  year  totalled  S8.50,()8.5,0(M),  some  4()%  ahead 
of  the  corresponding  figure  for  last  year  and  the  highest 
for  any  first  half  since  World  War  II  except  1951,  when 
huge  atomic  energy  awards  swelled  the  total. 

The  manufacturing  upturn  had  an  extremely  broad 
base.  The  manufacturing  contract  awards  are  tabulated 
op  the  basis  of  23  major  categories,  and  no  less  than  18 
of  these  reported  increases  over  last  year,  some  ranging 
into  magnitudes  of  several  hundred  (lercent. 

The  largest  group,  chemicals  and  allied  prcwlucts,  was 
up  140'  f .  Other  large  categories  showing  striking  in¬ 
creases  were  the  stone,  clay  and  glass  products  group, 
up  341' i,  and  the  primary  ferrous  metal  industries,  up 


331%.  ( By  coincidence,  each  went  from  a  little  more  than 
$14  million  last  year  to  more  than  $63  million  this  year.) 
f)ther  sizeable  percentage  increases  were  in  paper,  petro¬ 
leum  refining,  printing  and  publishing,  textiles,  leather, 
fabricated  metal  products,  machinery,  ordnance  and 
petroleum  and  coal  products. 

The  five  categories  which  rep«»rted  decreases  below  last 
year  were  food,  primary  non-ferrous  metals,  aircraft, 
elet,trical  machinery  and  equipment,  and  miscellaneous 
transportation  equipment. 

•  COMMERCIAL. — Contract  awards  for  commercial  con¬ 
struction  continued  their  sjiectacular  rise.  For  the  first 
time  in  history,  these  awards  totalled  over  a  billion  dol¬ 
lars  in  the  six  month  period.  The  new  record  of  $1,077,- 
957,(MK)  was  21 ahead  of  last  year,  the  previous  record. 

F'ive  of  the  six  categories  of  commercial  construction 
tabulated  by  Dodge  increased  over  last  year,  the  only 
exception  being  oliice  and  loft  buildings,  which  were  down 
a  little  more  than  7'/J. 

Biggest  category  was  store  buildings,  which  reached 
more  than  half  a  billion  dollars,  42%  above  last  year’s 
record.  Largest  |)ercentage  increase  was  in  restaurant 
buildings,  up  74^ .  Bank  buildings  were  up  more  than 
52% ;  garages  and  service  stations  rose  nearly  18% ;  and 
commercial  warehouses  rose  slightly. 

•  RESIDENTIAL. — The  emphasis  on  single-family  homes, 
which  was  pronounced  last  year,  Ijecame  even  more  strik¬ 
ing  this  year.  These  houses  accounted  for  88%  of  the 
dwelling  units  for  which  contracts  were  awarded  in  the 
first  half  of  1955,  the  highest  proportion  ever  recorded 
during  the  period  for  which  comparable  statistics  are 
available. 

Contract  awards  for  residential  construction  totalled 
$5,456,730,(KK)  in  the  first  half  of  1955.  This  phenomenal 
total  was  37%/  ahead  of  last  year’s  all-time  record. 

The  large  increase  this  year  was  primarily  accounted 
for  by  single-family  homes  built  for  sale  or  rent,  which 
totalled  $3.8  billion  and  set  a  new  record  4t)%  ahead  of 
last  year,  which  in  turn  had  l)een  37%  ahead  of  the  pre¬ 
vious  record  set  in  195.3.  However,  awards  for  non-specu- 
Intive  building  of  one-family  houses  (that  is,  houses  built 
on  order  for  owner  occupancy)  also  set  a  new  record 
approximately  25%  above  last  year. 

Awards  for  apartment  construction  halted  the  steady 
decline  which  had  prevailed  ever  since  the  1951  peak  in 
this  category,  and  the  total  of  $370  million  was  about  7% 
ahead  of  last  year.  However,  apartments  remained  at  a 
relatively  low  ebb  in  relation  to  total  residential  construc¬ 
tion. 

Awards  for  hotels  and  dormitories  increased  over  last 
year,  up  11%  and  17%  respectively.  Both  set  new  records, 
with  a  combined  total  of  $131  million. 

•  EDUCATIONAL  BUILDINGS. —  Contracts  for  educational 
buildings  totalled  $1,(142.787.(KK),  an  increase  of  only  4% 
over  last  year,  but  enough  to  set  a  new  high  mark.  Since 
all  other  major  categories  increased  faster,  this  represents 
a  decline  in  the  relative  importance  of  educational  build- 

{ Continued  on  page  1.52  ) 
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llM  system  Is  engineered  to  the 
requirements  of  each  Installation, 
are  available.  ....... - - - ..h 


OMORMMMO  IMmL  Page  •.  This  manu¬ 
facturer  of  remffmtlon  equipment  for 
eommerelal  and  Industrial  applications 
iwikes  condensing  units  which  range  from 
14  to  71  hp  tor  migh,  medium,  low,  and 
antfeaMlir  low  temperature  work.  The 
cooweny's  udde  range  of  refrigeration 

Xpment  offers  types  and  stses  for  spe- 
refrlgeratlon  requlrsmenu.  .  Item  at 


8TUL  PIPR.  Page  M.  Steel  pipe  is  stocked 
for  fast  sarvlee  to  you.  Nearoy  distributors 
of  this  company's  pipe  carry  a  complete 
stock  of  good  steel  mpe  and  will  deliver 

Cour  order  quickly,  it  saves  you  time  de- 
lys  on  iohs  and  the  expense  of  carrying 
costly,  excem  Inventory . Mam  227 


VSRTICAI.  DISCNAROS  PAM.  Page  155. 
A  vertical  diacharge  fan  can  remove  a 
large  volume  of  fumes  or  air  at  high 
velocity.  The  fan  is  fabricated  of  zinc- 
coated  Iron  sheet  with  welded  constiw- 
tlon  throughout.  Available  as  direct  drive 
with  motor  mounted  Inside  air  stream  or 
with  motor  mounted  outside  throat  of 
ventilator.  Catalog  available . Hem  22i 


1C3.  This  company’s  pump 
In  limited  space  and  in  any 
istablc  four-way  diacharge 
atlon  of  pump  and  of  ro¬ 
tas.  BuUenn  available. 


STBAM  •SMRRATORS.  Page  97.  Packaged 
steam  generators,  boller-bumer  units,  and 
industrial  fuel  burning  systems  are  among 
the  line  of  Industrial  steam  gyrating 
and  beating  egtopment  offered  by  one 
manufacturer.  The  steam  generators  are 
made  In  two  sizes  from  IS  to  30  hp  and 
from  300  to  500  hp.  oil  or  gas-flred  or  boto. 
flpeclflcatlons  of  the  equipment  are  avi^ 
aWe. . . - . ..Item  2M 


PILTBRS.  Page  145.  No  flltor  does  all 
meets  every  need.  That's  why  this 
pany's  alters  are  engineered  to  the 
to  offer  more  effective  dust  collection, 
company’s  expanded  metal  face  plate 
as  a  lint  arrestor  to  provide  easier 
ling  and  surfacing.  It  distributes  air 
y  over  the  entlra  Alter  area.  Bulletin 


WALL  OOMVBerORS.  Pagm  70-71.  Wall 
convector  heating  systems  are  custom- 
made  to  meet  modem  architectural  design 
and  construction  requirements.  Bnelosurea 
are  ovaOable  In  elgnt  baste  types  for  wall 
mounting  or  with  integral  sill,  with  either 
front  or  top  outlets,  and  for  single  or 
double  row  heating  elements.  Deteils  rre 
avaUable.  .... - - - Item  237 


LIMK  OP  PUMPS.  Page  51.  A  Una  of 
pumps  Includm  turbine,  condensate,  and 
vertfcal  models.  The  turbine  pump  is  used 
*  “  itlcally  suppl-'--  — 


for  automatically  supplying  wafer  to  a 
boiler  when  ttie  boiler  water  is  lost  through 
steam  la  processing  plants.  Bulletins  con¬ 
taining  engineering  data  are  available. 

_ ._...3rr.-..r. . item  222 


IMSULATU  PIPIMO.  Page  74.  Inai^tad 
piping  systems  are  prefabricated  by  a 
Arm  with  45  years  la  the  Insulated  piping 
field.  The  systems  are  available  for  both 
overhead  and  underground  use.  Technical 
Information  Is  available  In  a  catalog. 


VDimATDIG 


Air  CONDinoiiiNG,  Heatok  u 

93  WORTH  STREET 


NEW  YORK  13.  N.  Y 


AMieeST  SERVICE 


TCMMnATUm  RUULATO*.  Pac*  143- 
A  Mlf-operatlnf  temparatura  rafulator 
that  automatical^  holda  tamparaturc  con- 
■tant  at  tha  rlmt  Mint  praaanta  loaaca 
cauaad  by  orar%eaunc.  Tlia  ragulator  la 
avallabla  with  varloua  valva  bodlaa  and 
Innar  valvaa  and  temparatura  rancas  of  60 
deg.  T.  It  controla  tha  flow  of  ataam.  water, 
gas.  or  other  fluids.  Bulletin  avallabla. 

. . HaM  M6 


AIR  eONDITIOMIMO  COILS.  Page  135 

Air  conditioning  and  rafrigeratloa  coils  of 
all  types  hava  been  produced  by  one  man¬ 
ufacturer  for  43  years.  Among  the  com¬ 
pany's  Una  of  equipment  are  a  pla  plate 
coll,  a  flash  cooler,  a  walk -In  cooler  fin  coil, 
an  air-cooled  condenser  a  fin  coil,  UMl  an 
air  conditioning  unit.  Catalogs  and  price 
llsU  are  available. . Ila«  Ml 


PIPS  IMSULATieM.  Page  U.  Pipe  Insula¬ 
tion  can  be  cut  wlm  an  ordinary  knife  on 
tha  Job  to  form  elbows,  straightaway  runs, 
and  odd  shapes  for  equipment,  fittings,  and 
ducts.  The  insulation  la  moisture-resistant 
and  dimensionally  stable.  It  is  also  avail¬ 
able  in  panels . ..Item  M2 

eOPPRR  WATRR  TURB.  Page  127.  Copper 
wauv  tube,  23,Mi  lb.  of  It  In  sices  from  16 
to  I  In.,  was  used  for  tha  plumbing  Unas 
In  a  now  senior  high  sehoof  Copper  water 
tube  is  available  for  radiant  panel  heating, 
hot  and  cold  water  lines,  underground 
Unas,  waste  Unas, 
sarv- 
Ma 


service  lines,  processing  Unas,  waste  Ur 
and  vent  staicks.  Technical  advisonr  sc 
Ice  is  available . Hm 

MOISTURR  eONTROi.^I^e 

trolled  humidity  la  provided  by 
ditloning  unit  that  has  its  c< 


151.  Con- 
.  an  air  con¬ 
ditioning  unit  that  has  its  cooUng  and 
heating  functions  completely  separate 
from  adding  or  taking  away  moisture. 
The  unit  operates  at  normal  atmospheric 
temperatures  and  needs  no  summer  re¬ 
hear  Bulletins  arc  available. - Item  M4 


PROPRLLBR*PAM  UNIT  NRATRRR.  Page 

11.  Propeller-fan  unit  beaters  for  steam  or 
hot  water  are  rated  within  the  four  low¬ 
est  sound  claaslfleatlons.  The  units  hava 
heatlM  elements  of  flat,  plate-^pe  fins 
and  u-bend  coU  construcuon.  Iney  are 
available  In  5  basic  slsas  and  24  ntodels 
ranging  from  15,000  to  335,000  Btu  per 
hr/Limature  la  available. - Item  m 


RADIANT  RAMROARD.  Page  25.  A  ra¬ 
diant  baseboard  for  raNdenual  ana  in¬ 
stitutional  use  has  a  coll  stmport  bracket 
and  cradle.  The  ooU  cradle  fits  to  the  fins 
of  the  coil  to  prevent  movement  In  tha 
cradle  and  moves  with  the  coil  during  ex¬ 
pansion  and  contraction  of  the  coils  in  use. 
The  support  bracket  la  so  designed  that 
the  faceplate  of  the  baseboard  snaps  firm¬ 
ly  to  it.  Information  available — Ham  2M 


a  500  BrineU,  stainless  steel  seat  for  maxi¬ 
mum  resistance  to  galling,  cutting,  abra¬ 
sion,  and  erosion.  The  atsinisas  steel  j^ng 
is  securely  fastened  to  the  qiindle  with  a 
bronxe  locknut.  ‘Hie  valves  are  available 
in  globe  and  angle  in  ISO,  200,  and  300-lb. 
sizes  Information  available. _ Item  M7 


AIR  eONRITIONINR  RQUIPMRNT.  Page 

162.  Air  conditioning  equipment  manufac¬ 
tured  by  this  firm  Includes  water  savers, 
blower  units,  nrayed  coil  dehumidifiers, 
multl-aone  units,  cooling  towers,  liquid 
chillers,  and  evaporative  condensers.  Cata¬ 
logs  describing  each  type  of  equipment 
are  available . . . ..Item  246 


PIN-TVPR  RADIATION.  Pages  C2-« 
Baseboard,  wall,  and  cabinet  convectors 
with  iln-type  radiation  are  designed  for 
wall  to  wall  applications  in  schools,  office 


CireU  numb«rs  corrMpondin9  to  ttM 
•dv«rtt54Nn*iih  in  which  you  oro  in- 
toTMtodi  print  your  nomo  and  ad- 
droH  da  any.  Intormation  will  ha  tanf 
diraetly  from  manufaeturars. 


buildings,  hospitals  and  institutions.  Over¬ 
all  cabinet  types  are  14.  20.  and  26-in.; 
depths  are  4  and  6  in.;  and  lengths  are 
made  to  72  In.  Information  available. 

. — . Item  246 


VCNTINO  VALVRS.  Page  45.  Venting 
valves  for  either  one-pipe  or  two-pipe 
steam,  hot  water,  realdenual  or  industrial 
heating  are  included  in  this  company's  line 
of  valves.  Adjustable-port  valvaa  are  also 
available  for  vacuum  and  non-vacuum  sys¬ 
tems.  The  radiator  valve  has  a  hinged 
drainage  tongue. . . Nam  IN 


ADJUSTABLR  AIR  DIPPUMRS.  Page  49. 

teun  aluminum  air  diffusers  can  adiust 
the  voltune  and  pattern  of  air  flow  after 
Installation.  Bound,  square,  and  slot-type 
air  diffusers  are  made  to  meet  all  archi¬ 
tectural  requirements.  Specifications  of 
the  dUfuaern  are  available  in  a  data  book. 
. Iloni  213 


STRAM  ORNRRATORS.  Page  17.  Steam 

generators  that  encompass  a  complete  line 
of  Packard  hollars  are  available  in  Sre- 
tube  tjrpes  to  600  boiler  hp  and  in  water- 
tube  types  to  45,000  lb.  per  hr.  Two  cata¬ 
logs  are  available  giving  complete  details 
on  each  type  of  generator. . Item  252 


RXNAUST  RAMS.  Page  2.  Roof  exhaust 
fans  help  to  maintain  ideal  air  conditions 
in  a  new  Miami  Beach  hotel.  These  fans 
are  also  used  to  ventilate  commercial  and 
public  buildings.  Bulletin  describing  the 
fans  Is  availalue.  . . ..Usm  2n 


MULTI-SONS  AIR  OONDITIONINO.  Page 
49.  A  Single  unit  can  replace  several  by 
providing  simultaneous  air  conditioning 
of  separate  rooms  or  zones  at  daslred 
temperatures.  The  units  are  advantageous 
where  the  problem  of  fluctuating  cooling 
and  heating  loads  exists.  The  units  are 
made  In  capacities  fnmi  2,5M  to  24.UO0  c^ 
Bulletin  with  complete  Information  is 
available  . Item  IN 


gal  pumps  are  designed  a^  built  to  oper¬ 
ate  quleUy  in  forced,  hot  water  heanng 
systems.  They  are  available  in  a  complete 
capacity  range  for  apartments,  institu¬ 
tions,  comnwrclal,  and  industrial  build¬ 
ings.  The  pumps  can  be  serviced  without 
breakliu  npe  connections.  Pump  catalog 
is  avaUabfe.  . rNsiiiMi 


eORPn  RLUMRINR.  Page  57.  One  hun¬ 
dred  thousand  pounds  ot  copper  tube, 
ranging  In  else  from  16  to  12  in..  Is  used  in 
the  hot  and  cold  water  lines,  sanltanr 
drainage  systems,  and  roof  drainage  Unas 
of  a  43-ctory  building.  Standard  |0-ft 
lengths  eliminate  many  Joints,  and  solder- 
type  fittings  make  It  easier  to  adapt  the 
system  to  the  needs  and  limitations  of  the 
building.  Osscrlptlva  literature  la  avail¬ 
able . Item  2M 


UsR  fflit  dlfRtt  fo  locdfs  snd  rsf^  to 
advertisuNnh  sppMrino  In  this  ittu* 
of  AIR  CONDITKSnING.  HEATING 
AND  VENTILATING,  thon  fill  out 
and  man  tliR  prapald  oofteard  to  ra- 
qusft  furtHar  information. 


NSATSRS  and  OOOLRRS.  Page  4.  Among 
this  company’s  line  of  heat  exclungers 
are  tank  suction  heaters,  oil  pre-heaters, 
condensate  coolers,  storage  waW  heaters, 
and  tnatentaneous  erater  heater  and  con¬ 
vertors.  The  company  also  builds  heat  ex¬ 
changers  to  customers’  requlrementa.  such 
as:  lube  oil  coolers,  sne^n  oil  heaUrs. 
pre-water  heater^  boiler  blow-doi^  heat¬ 
ers,  and  many  others  — ... - Item  257 

RAMCARRR  AIR  RRMRrT^M  Pue 

M.  Ten  nsodels  are  avallam  from  this 
manufacturer’s  line  of  paduged  air  Mn- 
ditioners  both  watarless  and  water-cooled. 

‘  Itlee 

led 

up.  ’The 
ntatlve, 
hand. 
Inf 


ditioners  botn  ware  ness  ana  warer-cooM 
The  waterless  units  are  made  In  capadt 

SSL  I, VlLSSi.^’T’trtfS?  j 

rampany’s  factory,  field  rsprssentatl 
ind  distributor  are  ready  to  lend  a  hai 
Information  is  available.  - - —Ham 

YRNTILAyiNR  tRTS.  Page  31.  Uti 

tyx>e  ventilating  acta  are  made  in  a  a 
tion  of  sizes,  belt-  or  direct-driven. 


Utility- 

selec- 

.  that 

are  adaptable  to  standard  size  heavy-gaga 
aluminum  shutters.  They  are  available 
with  or  without  motor  and  drive  covers 
and  In  any  rotation  or  dtachargs.  Catalog 
with  rating  and  dimension  chara  Is  avaii- 
able . - . llemlM 


NSAT  DIRRUSSRS.  Page  IN.  Unit  heat 
diffusers  can  be  used  for  many  industrial 
or  commercial  applications  to  distribute 
bent  evenly  at  full  or  partial  loads.  Their 
sectionalized  construction  permits  floor 
mounUng,  or  vortical  or  hoiiaontal  suspen¬ 
sion.  They  are  made  In  sizes  and  arrahga- 
monts  for  M.OOO  to  1.690,000  Btu  per  hr.; 
15,000  to  31.000  efm.  Folders  and  selection 
data  are  available.  . . . 


•TRAM  ORNTROLR.  Page  161.  Steam  eon- 
trola  for  uao  on  all  stoker,  gas-  or  oil-fired 
boilers  proportion  fuel  and  air  feed  and 
reduce  smoke,  soot,  and  fly  ash.  The  con¬ 
trols  may  bo  used  with  Nngw  or  multiple 
boiler  installation.  Details  of  tha  eontroln 
are  available  _ Hem  Ml 


CONVRerOR  NRATINO.  Pages  42-43. 
Along-the-wall  convectors  can  be  flush 
mounted  one.  two  or  three  tiers  high,  me 
convectors  can  be  used  for  steam  or  hot 
water  and  are  available  with  steal  or  non- 
ferrous  elements.  The  heating  elements 
are  hung  on  a  support  that  is  attached  to 
a  hanging  strip  on  the  wall.  The  fronts, 
and  backs,  and  lever-operated  damper  can 
be  easily  cut  on  the  Job.  Bulletin  avail¬ 
able.  . - . Ham  M2 


PLIAM  UND  US  MORI  INFORMATK>N 
Ci««le  hsiew  Rem  mmiben  e«i  which  yeu  wish  Imthst  Mfsmisrtsa. 
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Thi'.  cord  is  void  offer  Nov.  1,  1955 


naxiau  duct  eoNNierem.  Pag* 

IM.  Flaxlbla  duct  conoacton  can  ba  mada 
on  tha  spot  In  mlnutaa  with  factory- 
aaaamblad.  matal-to-matarlal  unlta  that 
unroll  flat.  A  choica  of  UL-approvad  ema- 
▼aa,  aabaatoa,  and  Naoprana-coatad  flbar 
glaM  in  I  to  g-in.  wldua  attacbad  to  24 
or  2g>gaga  galvanixad  ataal  or  24-faga 
aluminum  la  avallabla  in  2S,  M,  or  IwMt 


•A«l  N0LMM.  Paga  1S7.  Magnatlc 
mounting  clipa.  which  ulp  on  1-ln.  thick, 
portabla  inclfnad  gagaa,  magnatlcally  hold 
draft  gagaa  and  U«tuba  and  incUnad 
manomatara  to  ataal  aurfacaa  auch  aa 
ducta.  By  fraaing  both  handa,  tha  holdar 
parmita  ona  man  to  do  tha  lob  of  two. 
Trial  aat  and  buUatln  ara  avallabla. 


PITTIMfllB.  Pag*  It.  liount> 
off>tha>floor  plumbliu  flxturaa  on  ba- 
;>tha>wall  fltnnga  and  carrlara  parmita 
|h  dagraa  of  raatroom  aanitatlon  to  ba 
inad  and  maintalnad  in  tha  rooma 
avarvbody  aaaa.  All  atraaaaa  ara  car* 
by  tha  flitinga  and  nona  by  tha  wall 
aka  It  almpla  and  aaay  to  Inatall,  align, 
raplaoa  plumbing  flxturaa.  BooUat  on 
room  daugn  la  avallabla.  ....Ilam  STl 


PAM  INPMMNATMM  BATAf .  P%|*  >• 

A  catidM  daaertblng  In  datall  tha  diraet 
way  m  which  to  axnauat  fumaa  m  ooarad 
by  a  fan  manufaeturar.  The  oatalog  glvaa 
daflnlnona  and  fan  laws:  Mia  how  to  da- 
tormina  atatlc  praaaura;  and  oontalna  a 
valoelty  praaaura  tabla,  a  friction  durt. 
and  a  loudnaaa  laval  tabla.  Coplaa  ara 
avallabla. . . . .Ilam  m 


CMOBB-PLAW  «Mi.lNO  TOWBMfl.  Paga 

41.  CroaaWtow  coming  towara  In  tha  Intar- 
madlata  capacity  flald  ara  backad  by  yaara 
of  aalactiva  dovalopmant.  Tha  towan  ara 
auppUad  with  altbar  aabaatoa  eamont  board 
or  ataal  caalnga  In  M,  M,  or  100  ton  ca¬ 
pacity.  Tha  ataal  caaod  unlta  ara  ahlppad 


ROMP  VIMTILATOM8.  Paga  Ul.  Porty- 
nlna  4a-ln.  aluminum,  low-frpa  roof  van- 
tUatora  ara  uaad  to  maintain  a  plaaaant 
working  atmoapbare  and  ramovo  oil  miat 
frmn  a  aentw  machlna  produeta  plant  with 
200.000  aq  ft  of  floor  apaca.  Twanty-flva  of 
tha  ventUatora  cupply  air*,  tha  ramalndcr 
function  aa  axhaual  vantllatora.  Vantilat- 


MMT  IMBULATION.  Paga  14.  Thai 

acouatleal.  and  vapor  barrlar  prek 
can  ba  adhrad  by  long,  glam  mar  dut 
aulatlon.  Ducta  formed  In  thla  way 
epmjplat^  Inaulatad  units,  randy  u 
atalT on  tha  Job.  No  vapor  bomar  la 
amary  with  tha  Inaulatton  on  tlm  u 


[  In  alaa  from 
;fm  unit,  ax- 


hauat  a  total  of  110.000  ctm  from  a  au^- 
ban  dopartmant  atora  with  200,000  aq  ft  of 
floor  apaca.  The  fan’a  motor  la  out  of  tM 


air  atraam.  and  the  antire  unit  la  aUpi 
ready  to  InaUll  to  the  duct  ayatam.  Dir 
drive  unlta  ara  avallaUc  from  ISO  to  ^ 
cfm;  bait  drive  unlta  from  SSOO  to  Oa 
cfm,  developing  atatlc  praaaura  to  4  In. 


WA]m  NBATBM  Page  12^  A  ISpO-  MSPUMMCB  OATALOflU  Paga  US.  A  S4- 

MBMfr,  oamant-UnM.  hid  water  paga  refaranca  catalog  for  thoaa  who 

<•  ^0^.  1"JP  dairy  haafr  1400  gph  apaclfy.  order,  or  buy:  m>t  or  cold  water 

M  d^P  to  UO  dag  ualM  ataom  at  W  atmaga  tanka;  air  racalvara,  fUah.  auMc, 
Jlnbig  fortlflaa  condmaata.  and  blow-off  taai^  and  not 
water  ganaratora  or  heat  axchangcra  la 
oopt^Waa  ffomlM  to  lOfllO  offered  by  ona  manufacturer.  The  catalog 
tM  heater  maata  an  Affia  imaeiflM-  containa  apadal  aactlona  on  aUoya,  clada, 

.  not  aratcr  heater  buQatln  la  avail-  and  a  variety  of  UnUiga.  Write  for  catalog 

. . — . .........Nam  2M  on  company  lattarbaadT... ........ Ilam  trl 


fdrthatlon  avallabla. 


NIMN  VBLOerrV  aim  VALVBS.  Page  M 

High  velocity  air  valvm  are  uaad  m  ^ 
conditioning  ayatama  at  branch  duct  ta^ 
offa  to  dallvar  low  velocity  air  to  branebaa 
from  high  velocity  trunk  ducta,  arlth  aU 
dlffuaara  on  each  branch  aarvad  by  ona 
air  valve.  Comprtdtanalva  performance 
data  and  dasign  Information  for  anglnaara 
are  avallablam  a  b«illatln.  ......man  Ml 


•P  AIR  RIPPUBRM  Paga  114.  Air 

fof  aMUeatlon  In  thla 

raetun^a  Una  Include:  cooling,  eool- 
*^_^*****i  "“PPly  kBd  return,  hUaf- 


LAW  WATSR  BirrarP.  Paga  U.  Both 
ataam  boUara  and  bot  water  boUara  en¬ 
counter  tha  aama  low  water  troublm  and 
the  axpanaa  It  can  cauaa.  Today,  many 
Inauranca  oompanlm,  local  codm,  and 
federal  apaclflcatlona  Inalat  on  tba  aama 
kind  of  protection  for  bot  water  heating 
boUara.  A  feed  cutoff  comMnation  provldm 
that  protection.  Polder  with  facta  about 
low  water  in  hot  water  boilara  la  avall- 
Ala . Ham  274 


OIL  UNIT  NBATRRB.  Pace  141.  Right  oU- 
flrad  unit  baatara  Inatauad  In  a  larjM, 
drafty  farmar'a  auction  market  heat  the 
market  In  an  hour.  They  run  on  No.  2  fuel 
oU  and  hava  adjuatable  louvara  that  direct 
tha  heat  where  It  la  needed  without  cold 
apota.  Unit  heater  catalog  la  available. 


largmtlinaa  afrmfulatora  In- 
;  rMaf  valyaa.  radue^  valvm, 
bcfBiy  apMlaltiaa,  bot  water  heat* 
larial^,  aM  protactlva  daviom. 
tura  daacrlbtng  the  entire  Una  la 


AIR  OONRITIONUI  IMBULATION.  Page 

20.  Ona  company’a  glam  flbar  Inaulation  la 
uaad  in  a  new  S-ton  air  conditioner  ba- 
cauaa  of  Ita  high  thamuU  efficiency  and 
baeauaa  It  la  an  affactlva  aound  abaorbar. 
Among  Ita  other  advantagaa  ara  Ita  light 
weight,  ita  low  apace  raqulramant,  and 
tha  fact  that  It  raalata  aatUlng,  Are,  and 
moiaturc.  Inaulation  Uteratura  la  avall¬ 
abla . Nam  272 


BTRAM  RMTRIBUTINO  TVRRB.  PaXc  12. 

Trombona-ahapad  tubm  for  ataam  dlatrl- 
button  aarva  two  adjacent  condanalng 
tubm  from  a  alngla  aupply  haadar  connec¬ 
tion.  The  amallmt  amounta  of  ataam  are 
mada  to  travel  twice  aa  far  acrom  tha  ooU 
length  and  to  contact  twice  tha  aurfaca 
area.  Tha  tubm  ara  mada  in  two  atom,  ona 
and  two  row  daptha.  aluminum  or  copper 
flna.  In  flnnad  lengtba  from  12  to  ISO  in. 
PubUcatlon  la  avaUabU . Ham  Mt 


Tll-bp  vanaaxlal  fana,  inai 


NORIRONTAL  AIR  eONDITIONRR.  Paga 

22.  Mortoontal.  remote-type  unlta  that 
haat,  cool.  Altar,  and  recirculate  air  are 
mada  In  three  modala  and  four  atoea  with 
210.  200.  400,  and  MO  cfm  capadtim.  Meaa- 
urlng  111  to  10%  In.  high,  tha  unlta  operate 
with  naatad  or  chilled  water  auppUad  from 
a  central  plant  through  a  compact  Ptoing 
ayatam.  Information  on  tha  Una  of  borl^ 
lontal  air  condlttonera  la  avallabla. 
. Ham  271 


RWRNBR  POR  NRAW  OIL.  Page  127.  A 
burner  for  heavy  oil  haa  an  elactrlc  valve 
controlled  by  the  oil  temperature  that  wUl 
not  admit  oil  to  the  atomizing  cup  until 
it  hm  reached  a  daalrabla  burning  tem¬ 
perature.  Hmtad  oU  not  required  for  Im¬ 
mediate  flring  la  ratumad  to  a  atoraga 
tank;  tha  enure  operation  la  automatic. 
Literature  and  apaclflcatlon  ahaata  are 
avallabla.  ...... ..... — .......Ham  2l2 


9^  Paga  SI.  Wbathar 
ark  for  apodal  purpom 
luct  Job,  there  la  gal- 
ip  you  do  It  quicker  and 
sg  on  Oua  galvantoad 


BTRAM  ROiLBRB.  Paga  lU.  Two  oll-flrad 
ataam  boilara  have  bean  aalactod  to  pro¬ 
vide  a  total  ataam  eapadty  of  10,OM  Ib  par 
hr  for  a  am-golng  radar  platform.  Made 
for  Induatrim.  unUtlm,  Inatltutlona  and 
other  uaera.  tha  ahop  aaaambiad  boilara 
are  available  In  atandard  atom  for  ataam 
loada  ranging  from  2900  to  40,000  lb  par  hr 
at  pramurm  m  MS  paL  ...........Ham  214 


VEimUTIllG 


Air  CoNDmoNiMG,  HEurniG  u 

93  WORTH  STREET 


NEW  YORK  13,  N.  Y 


OWOSSO,  MICHIGAN 


You  can  have  UKY  All 
with  exact  moisture  control 


FOR 

YOUR  COMFORT 
FOR 

YOUR  PROCISS 
FOR 

TESTING  MACHINES 
OR  MAHRIALS  AT 
ANY  TIME  OF 
THE  YEAR 


Aitrmh/mg  f.UctrtmH  Parti 


#  This  Niagara 
"Controlled  Humidity” 
method  gives  you  the 
MOST  EFFECTIVE  Air 
Conditioning  because 
its  cooling  and  heating 
functions  arc  made  com¬ 
pletely  separate  from 
adding  or  taking  away 
moisture.  This  assures 
you  always  a  precise  re¬ 
sult.  No  moisture  sensi¬ 
tive  instruments  are 
needed. 


Patiagimt  Prt^Mttt 


Now,  power  accessory  manufacturers  can  take  advantage 
of  the  low  cost  and  extreme  versatility  of  this  new  Redmond 
MicroMotor.  Designed  for  use  on  various  domestic  appli¬ 
ances  as  well  as  for  automobile  window  lifts,  seat  adjustors, 
windshield  wipers,  air  conditioners,  and  marine  pumps 
and  blowers,  this  new  motor  is  wound  for  both  direct  and 
alternating  current. 

The  TW  motor  is  available  in  sizes  from  1/IOOth  h.p. 
at  1500  r.p.m.  to  h.p.  at  15,000  r.p.m. 

Wri$0  today  for  completa  spacificatiom 


MOST  FLEXIBLE.  You 

can  reach  and  hold  any 
condition  in  response 
to  instrument  settings, 
or  vary  it  as  you  wish. 

EASIEST  TO  TAKE  CARE  OP.  The  machine  is  access¬ 
ible,  the  control  circuits  are  simple  and  easy  to  operate, 
and  there  are  no  solids,  salts  or  solutions  to  be  handled. 

MOST  COMPACT.  It  dues  a  very  large  amount  of  work 
in  a  small  space. 

INEXPENSIVE  TO  OPERATE.  At  normal  atmospheric 
temperatures  (unlike  systems  that  use  refrigeration  to 
dehumidify)  it  needs  no  summer  re-heat. 


Drying  Indnilrial  Maltrial 


Tht  Standard  of  Dtpendabtltty 


Vl'rite  for  BuUetins  ti2  and  122 


NIAGARA  BLOWER  COMPANY 


Dept.  HV,405  Lexington  Ave.  New  York  17,  N,  Y. 

Niagara  DisfrUt  Enginetrt  in  Principal  Citin  of  U,  S.  and  Canada 


N«wt  of  fho  Monfh 


CONSTRUCTION  REVIEW 

(Continued  from  page  146) 

irigH.  I^Ht  year,  such  liuildingH  accounted  for  29%  of  all 
iiori'reiiidential  building,  as  compared  with  25%  this  year. 
However,  this  is  still  a  very  high  level,  considering  that 
as  recently  as  1946,  educational  buildings  were  7%  of 
non-residential. 

•  HOSPITALS.— Hospital  awards  at  $280  million  repre* 
sented  an  increase  of  12%  above  last  year,  but  were  still 
well  lielow  the  peaks  set  in  1950  and  1951. 

•  CHURCHiS. — A  further  great  increase  in  contracts  for 
religious  buildings  in  1955  brought  them  to  fourth  place 
among  non-residential  buildings,  exceeded  only  by  com¬ 
mercial,  manufacturing,  and  educational  buildings.  The 
total  of  $285  million  represents  a  new  record  28%  above 
last  year,  marking  the  continuation  of  an  almost  unbroken 
(leriod  of  growth  since  World  War  11.  Religious  building 
contracts  in  the  first  half  of  this  year  are  more  than  670%; 
ab«*ve  the  corresponding  period  of  1946. 

•  PUiLIC  WORKS. — Awards  for  public  works  totalled  $1.7 
billion,  a  new  record  25%  above  the  previous  record  set 
last  year.  Highway  construction  at  $1,125  billion  was 
42%  ahead  of  last  year,  for  a  new  record,  and  all  other 
categories  of  public  works  except  bridges  were  well  ahead 
of  last  year. 

•  UTILITIfS. — Contract  awards  for  construction  of  private 
and  public  utilities  totalled  $685  million,  some  38%  ahead 
of  last  year  and  well  above  the  first-half  record  established 
in  1952.  All  categories  were  up  except  gas  plants  and  a 
small  miscellaneous  group. 

•  SIGNIPICANCf. — Since  construction  contract  awards 
precede  actual  construction,  the  extremely  high  levels  re¬ 
ported  in  the  first  half  of  195.5  indicate  that  construction 
activity  in  the  second  half  of  the  year  will  remain  very 
high,  and  that  the  year  will  almost  certainly  establish  a 
new  record  for  construction  put  in  place. 

One  of  the  most  striking  features  of  the  situation  is  the 
broad  base  of  the  increased  activity,  including  nearly  all 
classes  of  residential  and  non-residential  building  and 
engineering. 

There  has  l)een,  in  recent  months,  no  indication  of  a 
downturn  underway.  In  June,  the  latest  month,  total 
awards  were  30%  ahead  of  June,  1954,  exactly  the  same 
as  the  increase  for  the  whole  6-month  period  and  far 
above  the  13%  increase  of  May,  19.55  over  May,  19.54. 

It  would  be  unwise  to  ex|)ect  such  large  |)ercentage  in¬ 
creases  over  previous  years  to  go  on  indefinitely  without 
some  abatement.  Dr.  Smith  cautioned.  However,  there  is 
nothing  in  the  figures  available  to  date  to  indicate  that 
any  slackening  (»f  the  rate  of  increase  has  develo|>ed  as  of 
mid- 1955. 

ATOMIC  HEATER 

for  hornet  predicted  by  IBR  spokesman.  Baby  re¬ 
actor  carries  6-yaar  fuel  charge  for  $300. 

An  atomic  year-round  home  heating-cooling  system — 
powered  by  a  baby  nuclear  reactor  hooked-up  to  a  con¬ 
ventional  boiler — was  forseen  by  industry  spokesmen 
as  a  practical  reality  possibly  within  a  few  years.  The 


system  will  both  heat  and  cool  the  home  for  approxi¬ 
mately  6  years  on  a  single  charge  of  fissionabll  material 
hermetically  sealed  within  the  multiple-shielded  “port¬ 
able”  reactor.  Cost  for  the  6  year  charge  is  estimated 
at  about  $.3(K).  About  twice  the  size  of  an  auto  battery, 
the  reactor  would  be  replaced  with  another  sealed  unit 
at  the  same  price  after  its  charge  has  lieen  exhausted. 

The  A-Boiler  system — which  can  be  added  to  existing 
home  heating  brjilers  without  removing  them — will  pro¬ 
vide  the  home  with  chilled  water  cooling  in  summer,  hot 
water  heating  in  winter,  virtually  unlimited  year-round 
household  hot  water,  and  heat  for  melting  snow  from 
walks  and  driveways. 

The  announcement  was  made  by  Robert  E.  Ferry,  gen¬ 
eral  manager  of  the  Institute  of  Boiler  and  Radiator 
Manufacturers  at  its  40th  Anniversary  Meeting. 

•  SOURCE. — Quoting  industry  experts,  including  Frank  L. 
Philli{)s,  New  York  consulting  engineer  with  wide  experi¬ 
ence  in  heating  and  air  conditioning  and  Atomic  Energy 
Commission  projects,  Mr.  Ferry  pointed  out  that  the 
chief  foreseeable  problem  holding  up  availability  of  the 
A-Boiler  system  is  the  need  for  adequate  supplies  of 
fissionable  material  at  economic  cost.  As  for  engineering 
knowledge  of  design,  material  and  shielding  of  the  baby 
reactor,  this  appears  to  be  no  longer  a  problem. 

•  VERSATILE. — Summer  cooling  in  homes  by  the  A-Boiler 
system  would  l)e  accomplished  by  additi(»n  of  a  small  ab¬ 
sorption  refrigeration  unit,  which  ojjerates  on  heat  from 
the  reactor.  Water  chilled  by  the  unit  would  be  pi()ed  to 
forced  convectors  or  dual  baseboards  to  cool  the  home. 
In  winter,  the  same  sealed  piping  circuits  would  carry 
hot  water,  as  in  a  modern  conventionally  fueled  hot 
water  heating  system. 

•  INSTALLATION. — The  A-Boiler  system  may  be  installed 
either  by  converting  present  home  heating  boilers,  or,  as 
a  new  integrated  unit  combining  reactor,  heat  exchanger, 
and  boiler  in  one  package.  Approximate  cost  for  convert¬ 
ing  existing  boilers  is  estimated  at  $1000.  A  completely 
new  integrated  installation  is  estimated  at  approximately 
$1.5(K).  In  a  new  house,  however,  savings  would  result 
from  eliminating  Hues  and  chimney.  Once  installed,  the 
sole  fuel  expense  thereafter  would  consist  of  recharging 
every  six  years  or  so  by  exchanging  the  exhaust'd  reactor 
for  a  fresh  one,  factory  adjusted,  sealed  and  pre-con- 
trolled.  Life  of  the  system  equipped  with  a  cast  iron  boiler 
would  run  to  40  or  more  years. 

Any  possibility  of  explosion,  it  was  noted,  within  the 
reactor  would  be  completely  eliminated  since  critical 
elements  necessary  for  chain  rea<’tion  would  not  l)e  pres¬ 
ent  in  the  fissionable  material. 


SOLAR  CONFERENCE 

will  review  scientific  basis  of  applied  solar  energy 
as  prelude  to  world  symposium  in  Arizona. 

An  international  -conference  on  the  scientific  basis  of 
applied  solar  energy  will  be  held  at  the  University  of 
Arizona,  Tucson,  October  31  and  November  1  as  a  pre- 
{CorUinued  on  page  1.54) 
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ATTENTION! 

ARCHITECTS 
ENGINEERS 

Plumbing  &  Heating 
WHOLESALERS  & 
CONTRAGORS 


If  you  specify,  order  or  buy:  Hot  or  Cold  Water 
Storage  Tanks;  Air  Receivers,  Flash,  Surge, 
Condensate  and  Blow-off  Tanks;  Hot  Water 
Generators  or  Heat  Exchangers — you  will  want 
this  new  authoritative  34  page  reference  catalog. 

Get  new  ideas  that  will  give  longer  life  at 
lower  cost  from  the  special  sections  on  alloys; 
clads;  Linings  of  plastic,  rubber,  copper  and 
neoprene. 

WHtm  today  for  froo  cattdog  on  yoor  rompony  lottorhondl 


NOVELTY  STEAM  BOILER  WORKS,  INC. 

Quafity  fabricators  tor  50  ytars 

Clare  ancJ  Kloman  SH.  Bottimore  30  Marylond 

Telephone  Ploza  7  0425 


OOPS! 

HERE  COMES 
THE 

Guess  rm  Done  fori 


See  the  All  HEW 


fhermostaf  in  this 
Magazine  Mexi  Month 


Handsome  Functional  Design 
Easier  to  Read  and  Set 
Adds  to  the  Value  of  any  home  I 


DETROIT  CONTROLS  COHI’OKATION 

8900  TRUMBULL  AVE.. DETROIT  8,  MICHIOAN 
MvhlN  d  UttMII  UMTN  t  STIMin  UanUT  dmtrtUM 


■crtw  MMtitRt  PrtUiHtt  PtMl, 
AIumIruiii  C*.  •<  Amarlia,  Lm- 
(Ut*r,  Pi.  Tbli  mwlira,  vIiUmi- 
Imi  bullUlit  li  tuulpu^  ullh  4* 
AII-AImmImhir  Burt  Liv  Typi 
Ruf  VMtllitiri. 

Aluminum  Co. 
of  America  Licks 
Ventilation  and 
Oil  Mist  Problem 
with  Burt  Low  Type  Ventilators! 


THI  PROILIM 


The  modern  building  design  selected  for  Alcoa's  new 
Screw  Machine  Products  Plant  is  practically  free  of  well 
openings.  Its  200,000  square  feet  of  floor  space  has  no 
cross  circulation  or  natural  ventilation.  Production  opera¬ 
tions  create  considerable  heat  and  oil  mist. 


THI  SOLUTION 

Forty-nine  48"  all-aluminum  Burt  Low  Typo  Roof  Ven¬ 
tilators  are  used  to  maintain  a  pleasant  working  atmos¬ 
phere  the  year  around.  Oil  mist  is  scarcely  discernible. 
Twenty-five  of  the  Burt  ventilators  supply  air.  The  re¬ 
maining  twenty-four  function  as  exhaust  ventilators. 

COMPAtATIVI  COST 

The  high  volume  air  supply  utilized  here  is  relatively  in¬ 
expensive.  According  to  the  Alcoa  Staff  Engineer  for 
Air  Conditioning,  the  initial  cost  jf  air  supplied  by  the 
Burt  Low  Type  Roof  Ventilators  is  less  then  one-fourth 
that  of  a  centralized  duct  system. 

SUGGISTION 

If  you  are  looking  for  fresh  air  at  low  cost,  investigate 
Burt's  complete  line  of  modern,  efficient  roof  ventilators. 


Send  for  FREE  Data  Book! 

Write  for  Burt  Out*  Book  SPV-IOI-E. 
It  tupplioi  quick  data  ot«  Burt'i  compUto 
linu  of  modorn  Roof  Vuntilofort. 


FAN  &  GRAVITY  VENTIUTORS 
LOUVERS 

SHEET  METAL  SPECIALTIES 


Thu 


BuTTi 


Monufacturing  Company 


49  E.  South  St.^  Akron  11,  Ohio 

MEMBER  POWER  VAN  MANUPACTURIRS  ASSOCIATION 
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Jjn  save 

TIME 

\  "  if  and  MONEY 

when  you  form 

fUXIBLI  CoHMECTORS 


SOLAR  CONFERENCE 

(Continued  from  paffe  152) 

ludr  to  the  World  Symposium  on  Applied  Solar  Energy 
to  l)e  held  in  Phoenix  Noveml>er  2-4. 

Both  the  Tucson  and  Phoenix  meetings  nil!  he  jointly 
sponsored  by  the  Association  for  Applied  Solar  Energy, 
Stanford  Research  Institute  an  the  University  of  Arizona. 

•  WORLDWIDE. — Scientists  from  many  countries  are  ex- 
pet'ted  to  attend  the  Tucson  conference  to  exchange  ideas 
on  fundamental  principles  involved  in  the  application  of 
solar  energy.  They  will  then  move  on  to  Phoenix  to  dis¬ 
cuss  the  technological  aspects  of  the  practical  utilization 
of  solar  energy  with  world-wide  representatives  of  indus¬ 
try,  agriculture,  finance  and  education. 

One  of  the  major  objectives  of  the  meeting  at  the  Uni¬ 
versity  of  Arizona  will  be  to  assist  scientists  in  charting 
the  direction  of  future  research.  The  conference  will  per¬ 
mit  free  discussion  of  the  scientific  bases  upon  which  the 
utilization  of  solar  energy  is  founded.  F  ollowing  a  general 
session,  three  sections  will  convene  to  discuss  thermal, 
phot«>chemical  and  electrical  processes  for  converting 
the  sun’s  enery  to  man’s  use. 

•  PROGRAM. — 1)t,  Richard  N.  Thomas  of  Harvard  Col¬ 
lege  Observatory  will  o|)en  the  general  session  in  Tucson 
(HI  the  morning  of  ()<tober  31  with  a  discussion  of  “The 
Features  of  Solar  Energy  as  Imposed  by  the  Physics  of 
the  Sun.” 

Dr.  Sigmund  Fritz  of  the  U.  S.  W'eather  Bureau  will 
describe  the  geographic  distribution  of  solar  energy,  with 
s|)ecial  reference  to  systematic  programs  of  observation. 

Dr.  Farrington  Daniels  of  the  Department  of  Chem¬ 
istry,  University  of  Wisconsin,  will  review  the  principles 
and  problems  of  research  in  the  utilization  of  solar 
energy. 

Three  special  sessions  will  l>e  held  concurrently  on  the 
afternoon  of  Octolwr  31  and  the  morning  of  November  1, 
Dr.  Everett  D.  Howe,  chariman  of  the  Department  of 
Mechanical  Engineering  and  assistant  dean  of  the  College 
of  Engineering  at  the  I’niversity  of  California.  Berkely, 
will  serve  as  chairman  of  the  section  on  thermal  processes. 

Co-chairman  of  the  section  on  photothemical  processes 
will  be  Dr.  C.  S.  French  and  Dr.  H.  W'.  Milner  of  the 
Stanford,  Calif.,  laboratory  of  the  Carnegie  Institution  of 
Washington.  In  a  discussion  of  large-scale  algae  culture. 
Dr.  Milner  will  lead  a  session  on  relevant  aspects  of  algal 
physiology  and  Dr.  F'rench  will  chairman  a  session  on 
[iractical  considerations  of  algae  culture. 

A  session  on  photo-chemistry  of  the  higher  plants  and 
non-biological  systems  Is  als«)  scheduled,  with  the  chair¬ 
man  to  be  announced  later. 

A  third  section  of  the  university  conference  will  deal 
with  electrical  pPK-esses,  under  the  chairmanship  of  G.  L. 
Pearson,  research  physicist  at  Bell  Telephone  Labora¬ 
tories,  Murray  Hill.  N.  J. 

The  university  meeting  will  conclude  with  luncheon  on 
.November  1.  Conference  members  will  go  to  Ph4»enix  by 
chartered  bus  that  afternoon  for  the  three-day  program 
of  the  world  sy  mposium  there. 

'I'he  F’ord  Foundation  of  New  York  has  made  a  grant 
of  $26..5(M)  to  Stanford  Research  Institute  to  assist  the 
{Continued  on  page  15f>l 
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Imogina,  thii  ona-pi«c«,  factory-aitamblad  matol-to-maftrlal  unit 
unrotli  obiolutaly  flotl  No  tnoro  bothering  with  unwieldy  duct  ma¬ 
terial  that  buckles  easily.  Eigen  Silent  Duct  makes  on-the-spot  work 
a  cinch  .  .  .  you  just  measure  and  cut.  You  can  fabricate  any  typ0 
of  flexible  duct  conrtector  in  minutes  .  .  .  with  half  the  effort  I  You 
con  save  up  to  60%  I  No  more  worry  about  an  inventory  of  "made- 
up"  parts,  either.  Your  choice  of  U.L.  approved.  (Gov't.  Spec.  Mil-D- 
10860)  canvQs.  Johns  Mon vi/ie  osbestos  ond  U.  S.  Rubber  neoprene 
coated  fibre  glass.  In  3''  or  6"  widths  attached  to  24  or  26  gauge 
galvanised  steel  or  24  gauge  aluminum  to  fill  every  job  requirement. 
Ail  avoilable  in  handy-to-use  25,  50  or  100  foot  rolls. 


2  Morm  Elg«n  Products 
Thot  Put  Profits  In  Your  Pockdtl 


lUfN  *U-nn  VMII  RUNNER 
*  Quickest  end  easiest  wey  ever 
devised  fer  installing  turning  vanes 
far  square  elbows  •  Ne  special 
•eels  required!  vanes  lock 
easily  with  blew  of  boMmer 


UMN  RMRPIRm 

Nr  Mutli-Rlade  Dampers  . .  . 
Nrallel  or  Opposed  •  Most  perfect 
damper  hardware  develeped 
*  A^mWes  in  a  jiffy  .  .  .  cuts 
assembly  time  in  h^f  •  Cosily 
adjusted  end  seif-aligning, 
licensed  by  Minneepelis-Heneyweil 


ELGIN  PRODUCTS  ARE  SOLD  THROUGH 
LEADING  JOBBERS  EVERYWHERE. 


Write  today  for  free  cotofog  and  "spec"  sheetl  Dtsi  08 

QGIN  MANUFACTUMNG  CORP.  y 
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For  removing  a  LARGE  VOLUME 
of  Fumes  or  Air  at  HIGH  VELOCITY 


tVhenever  you  iact  the  problem  of  discharging  fumes  or  vapors  through  a 
roof  ventilator  so  that  they  will  not  short  circuit  bKk  through  building 
openings,  you'll  find  the  solution  in  this  new  Vertical  Discharge  Fan.  It 
is  designed  especially  for  industrial  applications  that  require  the  removal 
of  a  large  volume  at  high  velocity.  The  "VD"  roof  fan  is  fabricated  of  rinc- 
coated  iron  sheet  with  welded  construction  throughout.  Automatic  wing 
dampers  open  with  air  blast,  close  weathertight  when  not  operating.  The 
"VD"  is  available  as  direct  drive  with  motor  mounted  inside  air  stream  or  as 
"VDR"  with  motor  mounted  outside  throat  of  ventilator.  Either  type  is 
available  in  a  wide  range  of  capKities  and  sizes. 

Writi  lor  caUlof  on  comploto 
lino  of  roof  vontilators. 


ALLEN  COOLER  & 
VENTILATOR  INC. 

ROCHESTER,  MICH. 

Roof  Vantilatori  for  Ev»ry  Commercial  and  lndu%trial  Need 


PUZZLED 
BY  ODD 
SHAPES? 


THt  CAAA/UMAJ  THERMOSTAT 
will  be  Your  Answer! 


BoouHful 

Clastic  functional  dasign 
Easy  to  road 

SimpU  to  install 


See  the  FIRST  appearance  in  this 
Magazine  Next  Month  I 


DETROIT  CONTROLS  aiRmRAno.N 

0900  TRUMBULL  AVE.,  DETROIT  8.  MICHIOAN 

^MvWta  d  mmUM  UMTN  I  STMUM  UMTMT  Cerfirallaa 


f^l 

tl 


steps 

to  Better 
Measurement 
of  Tank  Contents 

The  PETROMETER 

Tank  Gauge  offers  you 
Ihe  convenience  of  Remote  Reading  plus 
these  four  extra  features: 


SIMPLE,  TROUBLE-FREE  DESIGN  •  •  •  No  complicotsd 
and  troublesomo  pulleys,  springs,  or 
other  mechanical  or  electrical  gadgets 
—the  Petrometer  gouge  operates  on 
the  principle  of  static  pressure— a  prin¬ 
ciple  that  it  os  unfailing  os  the  law  of 
gravity.  Its  operation  is  similar  to  that 
of  the  familiar  U-tube.  Simple,  rugged 
and  dependable. 


CONSTANT  ACCURACY  •  •  •  The  largo  vertical  scale 

2  on  the  Petrometer  gives  you  constant, 
accurate  readings.  The  red  liquid  col¬ 
umn  is  clearly  visible— moves  up  and 
down  as  contents  vary,  just  like  the 
liquid  level  in  your  tank. 


I  _ 

N  — 

M  — 

c  - 
s  - 


INTERCHANGEABLE  SCALES  •  •  •  The  scale  on  the 
Petrometer  is  readily  removed  or  ad¬ 
justed  to  correct  for  tank  pitch  or  when 
changing  liquids.  No  tools  ore  needed. 


EASY  INSTALLATION  •  •  •  Gouges  con  be  installed  on 
tanks  above  or  below  the  ground  arid 
up  to  V4  mile  away.  The  tank  assem¬ 
bly  for  the  gouge  con  be  installed 
even  when  the  tank  contains  liquid. 
It  con  also  be  fitted  in  the  tank  sep¬ 
arately  to  complete  the  tank  work  and 
the  gauge  connected  any  time  later. 
Just  tighten  one  simple  connection  and 
installation  is  complete. 


Send  for  Bulldtin 


PH  today. 


LIQUIDEPTH  INDICATORS,  INC. 

43-M  TINTH  ST.,  LONG  ISLAND  CITY  I,  N.  Y. 
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Shown  horo  ii  a  “Ganaral" 
backward  blada  cantrifugal 
fan.  Highly  flaxibla  in  pur* 
post  or  position  It  It 
dasignad  for  uta  in  hast- 
ing>vantllatlng  and  air 
conditioning  systams, 
powar  plant  installations 
and  industrial  procastat. 

Non>ovarloading,  quiat 

oparatlon'ara  Inharant 
qualities  In  all  Ganaral 
backward  blada  fans. 


GENERAL 

mechanical 

lungs! 


BACKWARD  BLADE 
WHEEL 

AND  SPUN  INLET. 


Greater  efficiency,  longer  life, 
less  maintenance  cost  are  auto* 
matically  yours  in  every  General 
Blower  product.  Over  twenty 
years  experience  in  manufac* 
turing  heavy  duty  air  moving 
equipment  for  the  nation's 
leading  industries  is  the  guar¬ 
antee  of  quality  behind  each 
blower  leaving  our  plant. 

Lat  Ganaral  Blowar  anginaaring  "know 
how"  halp  you  with  your  naxt  air 
handling  problam.  Contact  tha  angi¬ 
naaring  salas  raprasantativa  in  your 
araa  or  writa  Ganaral  Blowar  Company. 

GENERAL  BLOWER 

COMPANY 

8601  riltlS  AVINUI 

MORTON  GROVE,  ILLINOIS 


N*wt  of  fh«  Month 


SOLAR  CONFERENCE 

{Continued  from  page  154) 

participation  of  foreign  scientists  and  engineers  in  the 
lA'orld  Symposium  on  Applied  Solar  Energy  next  Novem- 
lier.  More  than  .50  scientists  from  .50  foreign  nations  will 
l)e  able  to  participate  in  the  meeting  through  the  contribu¬ 
tions  of  the  Ford  Foundation  and  other  funds. 


AIR  POLLUTION  DEVELOPMENTS 

summarized  in  review  of  state  and  local  actions  to 
curb  gas  discharge  by  industry  and  vehicles. 

A  proposed  new  air  pollution  abatement  regulation  that 
would  require  operators  of  certain  heating  equipment  in 
New  York  City  to  install  smoke  recording  apparatus  was 
opposed  by  business  associations  and  others  at  a  hearing 
conduc'ted  June  22  by  the  City  Air  Pollution  Control 
Board. 

No  final  a<-tion  was  taken  by  the  board  on  the  proposed 
regulation,  which  would  require  operators  of  boilers  using 
residual  oil  or  bituminous  coal  to  install  smoke-recording 
devices  when  they  have  a  record  of  one  air-pollution  viola¬ 
tion.  The  device  would  indicate  when  a  boiler  is  polluting 
the  atmosphere,  so  an  operator  could  take  corrective  ac¬ 
tion.  The  o|)erator  would  be  required  to  have  the  records 
available  for  inspection. 

•  ATTACK. — Spokesmen  for  the  Commerce  and  Industry 
Association  of  New  York,  the  Real  F^tate  Board  of  New 
York,  and  the  Association  of  Industrial  Oil  Burner  Con¬ 
tractors  assailed  the  plan  in  separate  statements. 

Experience  with  smoke-rer;ording  equipment,  they  said, 
indicated  it  was  inaccurate,  could  easily  be  tampered  with, 
and  was  expensive.  Installation  was  said  to  coat  up  to  S2()0. 

Speaking  for  the  heating  contractors’  group,  Milton 
Way  further  def!lared:  “We  must  urgently  object  to  a  rule 
or  regulation  of  any  departmental  agency  which  places 
upon  a  citizen  obligations  to  furnish  evidence  to  an  en¬ 
forcement  agency  that  may  result  in  conviction  for  viola¬ 
tion  of  a  law.” 

•  BUSES. — Also  attacked  were  proposed  regulations 
aimed  at  reducing  the  flow  of  noxious  fumes  from  buses. 
One  proposed  rule  would  require  a  device  on  gasoline- 
fueled  buses  for  reducing  the  fumes.  Of  nearly  6,000  buses 
in  New  York  City,  B49  are  gasoline-fueled,  and  of  these 
356  are  equipped  with  anti-fume  mechanisms. 

Two  other  proposed  rules  also  are  directed  at  reducing 
exhaust  gases.  One  would  limit  to  three  minutes  the  time 
a  bus  may  remain  stationary  with  its  engine  running.  The 
other  would  make  it  a  violation  fur  a  bus  to  emit  smoke 
while  standing  still,  or  while  proceeding  a  distance  of 
more  than  100  yards. 

Dr.  Leonard  Greenburg,  chairman  of  the  control  board, 
said  his  agency  was  attempting  to  combat  air  pollution 
from  motor  vehicles  before  the  situation  l)ecame  acute. 
He  warned  New  York  could  be  faced  with  the  same  air 
pollution  problem  that  has  affected  Los  Angeles  County 
in  California. 

He  said  the  regulation,  for  the  present,  would  not  cover 
{Continued  on  ftage  1.58) 
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Speed  HEAT  TRANSFER  Analysis 


INDUSTRIAL  HEAT  TRANSFER,  by  F.  W.  Hatchin- 
•on,  prearnU  a  time^Mivinc  approach  to  method*  of 
heat  tranafer  analyaia  with  123  working  graph*  that 
give  direct  aolution  to  your  moat  commonly  encount¬ 
ered  problem*.  Graph*  are  equal  in  aeeuracy  to  the 
equation*  from  which  they  are  derived,  and  permit  the 
direct  evaluation  of  the  heat-tranafer  characteriatic*  of 
each  fluid  without  the  neceaaity  of  determining  it* 

Chyaical  propertie*.  Cover*  i  air,  acetylene,  ammonia, 
cnKene,  chlorine,  ethane,  ether,  helium,  oxygen,  pen¬ 
tane,  ateam,  water  and  58  other  induatrially  used  liquid* 
and  gaae*. 

336  Pagmt,  123  Working  Graphs 

$6.00 


Order  your  copy  direct 
Sent  poatpaid  if  payment  accompanies  order 


DETECTION  SYSTEM 


STEAM  TYPE  FUEL  Oil  HEATERS 


DWYER 
Mognaclip 
thown  obovt 
Vi  actual  tii* 


Continuously  Monitors  the 
Purity  of  Condensate  leaving 
Steam -Type  Fuel  Oil  Heaters 

•  Isolates  all  fuel  oil  entrained  in  the 
condensate  stream 

e  Gives  alarm  to  plant  Personnel 

e  Protects  the  boiler  by  removing  oil 
contamination  from  feed-water  cycle 

e  Applicable  to  both  low  and  high 
pressure  steam  plants 

e  Engineered  to  the  special  requirements 
of  each  installation 

Write  for  further  details 

DAVIS  ENGINEERINlG 

CORPORATION 

30  Rocktfalkr  Piezo,  Ntw  York  20,  N.  Y.  1064  E.  Grand  StrHt,  Elizobtth  4,  N.  J. 


worxn  9%. 


wwmw  Rons  i9,  le.  w. 
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Caad*aMrt* 
ln*p*<tiaa  Tank 


r.W.  DWYER  MFC.  CO.  p 


0  BOX  373  N  MKHIGtN  (ITT  IND 


Carrier  knows 
heating 
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AIR  POLLUTION  DEVELOPMENTS 

(Continued  from  fHige  156 » 

diesel-powered  buses  since  no  satisfactory  device  to  con¬ 
trol  their  smoke  has  been  developed. 

“But  we  will  go  to  work  on  diesels  and  try  to  do  some¬ 
thing  about  them,  too,”  he  promised,  “as  soon  as  the 
nuisance  of  smoke  from  gasoline-driven  buses  has  been 
brought  under  control.” 

Dr.  Greenburg  explained  that  the  device  needed  for  re¬ 
ducing  or  eliminating  smoke  from  gasoline-driven  buses 
was  a  “vacuum-breaker”  on  the  intake  manifold  to  pre¬ 
vent  gasoline  vapor  from  Iteing  sucked  into  the  manifold 
when  the  bus  decelerates.  The  device,  a  spring-activated 
valve,  is  about  two  inches  long  and  one  and  a  half  inches 
in  diameter.  It  costs  from  $25  to  $50  to  install. 

Other  new  developments  in  the  field  of  air  pollution 
abatement,  as  reported  from  state  capitals  and  cities 
throughout  the  country,  include  the  following: 

•  ARIZONA. — Failing  of  enactment  in  the  Arizona  legisla¬ 
ture  was  a  bill  which  would  have  given  the  State  Health 
Department  statewide  authority  to  tackle  the  air  pollution 
problem.  It  would  have  empowered  the  department  to  de¬ 
clare  a  polluting  agency  or  industry  a  public  nuisance  and 
to  take  action  to  stop  the  pollution,  by  court  injunction  if 
necessary. 

•  CALIFORNIA. — Some  34  hills  aitned  at  curbing  air  pol¬ 
lution  were  introduced  in  the  California  legislature,  but 
most  of  them  were  rejected. 

One  of  the  enacted  bills  appropriated  $104.0(K)  to  the 
University  of  California  for  air  pollution  research. 

Another  enactment  added  “air  pollution”  to  the  list  of 
natural  disasters  such  as  flood,  fire  and  earthquake.  It 
will  permit  the  declaration  of  extreme  emergency  under 
the  California  disaster  act  when  needed. 

Measures  not  reported  enacted  include«l  a  hill  which 
would  have  established  a  state  air  pollution  control  board 
and  five  regional  boards. 

•  NEVADA. — Oflicials  of  Washoe  County  and  the  cities  of 
Sparks  and  Reno  discussed  at  a  June  meeting  the  advis¬ 
ability  of  adopting  a  common  smoke  control  ordinance. 
Representatives  of  tbe  two  cities  said  they  would  take  the 
matter  up  with  their  respective  city  councils. 

•  NEW  HAMPSHIRE. — A  bill  passed  by  the  New  Hamp¬ 
shire  House  of  Representatives  and  sent  to  the  State  Senate 
would  extend  tax  exemption  to  industries  that  cooperate 
in  the  installation  of  facilities  to  curb  air  and  water  pol¬ 
lution. 

•  NEW  JERSEY. — A  bill  enacted  by  the  New  Jersey  legis¬ 
lature  authorized  the  Interstate  Sanitation  Commission  to 
make  a  study  of  air  pollution  in  the  New  York-New  Jersey 
metropolitan  area  and  appropriated  830.(K)0  to  under¬ 
write  half  the  c«)sts.  An  identical  bill  and  appropriation 
was  enacted  earlier  by  the  New  York  legislature. 

The  New  Jersey  bill  was  sponsored  by  Assemhlywoman 
Florence  P.  Dwyer,  I’nion  County  Republican,  who  pro¬ 
posed  that  the  study  include  a  survey  of  the  sources  and 
extent  of  air  pollution,  property  damage  caused  by  it.  its 
effect  on  public  health  and  comfort,  and  relevant  meteor¬ 
ological.  climatological  and  topographical  factors.  The 
measure  directed  the  commission  to  re  'ort  before  Feb.  1. 

{Continued  on  f>aee  160» 


Over  fifty  years  of  leadership  in  air  conditioning  have 
given  Carrier  unmatched  experience  in  the  control  of 
temperature  — heating  as  well  as  cooling.  Yes,  Carrier 
knows  heating  by  experience  — and  all  this  engineering 
skill  and  leadership  contributes  to  the  superiority  of 
(Carrier  Unit  Heaters. 


■Mt  MffvMr  t«  "Air  ■laakRt*'  Dmt  Optaisf t 

This  compact,  versatile  unit  ‘*blankett’*  door  openings  with  a 
wall  of  warm  air.  Unique  down-flow,  warm-air  outlet  ran  be 
installed  to  extend  across  the  top  of  the  door.  A  full-width 
air  blanket  blasts  warm  air  all  the  way  to  the  floor.  Unit  can 
be  thermostatically  controlled  to  operate  only  while  door  it 
open.  It  keeps  cold  out,  prevents  drafts  and  saves  fuel.  It 
is  ideal  for  o|>en  shipping  doors.  Sectionalized  construction 
makes  installation  easy. 

Carrier  Heat  Diffusers  can  be 
used  for  many  other 
or 

evenly  at  full  or  partial  loads. 

Positive  control  of  heat  saves 
fuel  through  flow  control  of 

steam  or  hot  water,  or  damper  I 

control  of  air.  Sectionalized 
construction  permits  floor 

arrangements  for^  BO.tMM)  to 


complete  inforniulion 


CARRIM  CORPORATION,  104  S.  OvMst  St.,  Syroaosa,  N«w  Yerli 
issd  toldsri  es  fssfurtt  si*d  tslsctien  dsts  for  Csrrisr  Hsstin9 
snd  Vsnttlsting  Uniti  snd  Hsst  OifluMri. 
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BOILERS 


SERVE 


Another  Watchdog  for  165 


Soon  to  rise  out  of  the  sea,  this  "Texas  Tower”  will  stand  on  the 
continental  shelf  along  the  Atlantic  coast.  One  of  a  number  of  unique 
radar  platforms  planned  to  strengthen  national  defense  in  the  Air  ^ 
Defense  Command’s  mission  of  defending  the  United  States  againsi*^ 
possible  enemy  air  atuck,  it  will  be  installed  in  relativeljr  deM. 

The  platform,  housing  billets,  mess  facilities,  equipment  ana 
area  will  be  well  above  the  highest  waves  expected  at  the  site, 
the  weather  deck  will  be  available  as  a  helicopter  landing  atee. 

Out  in  the  open  sea,  an  installation  of  this  importance 
steam  generators  that  arc  completely  reliable  and  efficient.  ii 
that  two  oil-fired  B&W  Boilers,  Type  FM  have  been  selected  to 
this  unusual  installation,  is  a  tribute  to  their  established  reputadoo.  loir 
dependable  service.  Having  a  10,000  lb  per  hr  total  steam  capadl^i 
these  units  are  equipped  with  electrical  controls  and  safety  fee 
are  completely  automatic,  and  require  very  little  supervision.  Opc 
alternately,  each  FM  will  individually  carry  the  full  steam  load  for 
heat,  hot  water,  laundry,  and  cooking  requirements. 

In  going  to  sea  for  this  special  job,  B&W  FM  Boilers  join  all  eba 
B&W  Marine  Boilers  supplying  steam  for  both  commercial  and  naval 
vessels.  With  a  record  of  dependable  and  economical  service  to  iodus*  S 
tries,  utilities,  institutions,  and  other  users,  FMs  are  now  serving  in  ^ 
virtually  every  category  requiring  steam.  An  indication  of  their  wide-  u 
spread  application  is  their  total  steam  capacity,  in  service  or  on  order,  ^ 
of  more  than  11,000,000  lb  of  steam  per  hr.  More  chan  hall  of  thijia 
capacity  is  in  space-saving  multiple-unit  installatiag|^,,_^_^..yj^|Jf 
Compact,  versatile,  the  shop-assembled  FM 
available  in  standard  sizes  for  steam  loads 
ranging  between  2900  and  40,000  lb  per  '1 

at  pressures  to  23)  psi — is  widely  used 
higher  pressures  and  with  moderate  supef^^^^^^H  ^^9} 

heat.  Whether  your  requiremenu  are  unusuaM^^^^^^R  1 

or  conventional,  we’ll  be  pleased  to  show ; - 

how  the  FM  Boiler  can  help  reduce  the  <  ^  , 

of  your  steam.  The  Babcock  &  Wilcox 
pany.  Boiler  Division,  l6l  East  42ad 
New  York  17,  N.  Y. 
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Atk  Th«  W.  1.  Connor  Enginooring  Corporation  how 
to  bolnnco  on  installation  oquippod  with  thoir 
Kno-Oroft  diffuMns,  and  thoy'll  toll  you . . .  mooturo 
tho  octwo/  air  dolivory — procisoly  and  quickly — with 
an  Alnor  Volomotor. 

lakincing  a  Kno-Droft  oquippod  installation  is  a 
fast  and  accurcHo  procoss  whon  using  an  Alnor  Volo¬ 
motor.  A  fow  sim|^  roodings  of  tho  instrumont  and  a 
twist  of  tho  wrist  oro  all  that  is  roquirod  to  adjust  tho 
air  flow  to  tho  dosirod  amount. 

Tho  Volomotor  is  tho  only  instantanoous,  diroct- 
rooding  air  volocity  motor — accurato  in  all  rangos, 
from  high  to  low— compact,  portablo,  oasy  to  undor- 
stond  and  uso.  Wido  assortmont  of  jots  and  fittings 
makos  this  procision  instrumont  idoolly  suitod  for  all 
air  volocity  moosuromont. 

For  your  air  moasuromont  noods,  got  an  Alnor  Volo¬ 
motor.  You’ll  sovo  timo  and  monoy  wastod  in  balanc¬ 
ing  air  distribution  on  your  noxt  installation.  H  you'd 
liko  o  copy  of  tho  instructions  on  balancing  Kno-Oroft 
diffusors  with  tho  Alnor  Volomotor,  just  sond  tho 
coupon  bolow. 


lUlnols  Tosting  koboroSorlsi 
Koom  U4, 4M  M.  LaSollo  St. 
Cnicaoo  lA  III. 

Nam* . . . . . . 


CMy . Zmm . Mai* . 

FtICItlON  INSTtUMINTS 
TO!  IVIKY  INDUfTKY 
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AIR  POLLUTION  DEVELOPMENTS 

(Continued  from  page  1.S8) 

The  new  measure  supplements  legislation  enacted  last 
year  in  New  Jersey  creating  a  commission  to  study  the 
intrastate  aspects  of  air  pollution.  This  agency  is  entitled 
to  draw  on  a  $25,000  appropriation  to  the  State  Health 
Department  and  to  utilize  personnel  of  that  department 
versed  in  air  pollution. 

o  NEW  YORK.— Failing  of  enactment  in  the  New  York 
legislature  was  a  proposal  to  set  up  a  seven-member  State 
Air  Pollution  Control  Board  within  the  State  Public 
ffealth  Department  and  with  the  state  health  commission¬ 
ers  as  chairman. 

l.'nder  the  unsuccessfully  proposed  legislation,  the 
board  would  have  been  empowered  to  abate,  control  and 
prevent  air  pollution  and  to  formulate  uniform  rules 
throughout  the  state,  and  to  organize  county  associations. 

•  SOUTH  CAROLINA. — \  bill  failing  to  win  passage  in  the 
South  Carolina  legislature  would  have  permitted  cities  or 
counties  to  set  up  air  pollution  control  boards  which,  after 
public  hearings,  could  order  abatement  of  noxious  indus¬ 
trial  smoke,  chemicals,  dust  and  other  pollutants. 

The  measure  was  sponsored  by  Representative  LeaMond 
of  (Charleston,  who  said  he  wanted  the  state,  rapidly  be¬ 
coming  industrialized,  to  be  ready  to  prevent  any  smog 
situations  such  as  have  occurred  in  Pittsburgh  and  Los 
Angeles. 

•  WISCONSIN. — Defeated  in  the  Wisconsin  legislature 
was  a  bill  which  would  have  added  noxious  substances  and 
offensive  odors  to  the  list  of  items  which  Milwaukee  Coun¬ 
ty  could  regulate  under  its  air  pollution  ordinance. 


SOLAR  FURNACE 

develops  6,044  deg  F  at  New  York's  Fordham  U. 
Made  from  Army  surplus  searchlight  mirror. 

New  York  City’s  first  solar  furnace  melted  a  bit  of  cold 
Manhattan  granite  in  three  seconds  on  June  2H. 

•  REFLECTOR. — The  device,  which  employs  a  sixty-inch 
parabolic  mirror  to  trap  the  sun’s  infra-red  waves,  was 
demonstrated  on  the  campus  of  Fordham  University, 
where  chemists  fashioned  it  from  a  surplus  Army  search- 

I'ght- 

Dr.  Tibor  S.  La.szlo,  its  designer  and  the  director  of 
Fordham’s  high-tem(>erature  laboratory,  said  the  furnace 
had  been  able  to  develop  a  temperature  of  6,044  degrees 
Farenheit,  about  half  the  surface  temperature  of  the  sun. 
With  mechanical  improvements  and  a  120-inch  mirror 
planned  for  construction  this  fall,  he  hopes  to  attain  9, (XX) 
degrees. 

•  HOT  SPOT. — Unlike  solar  ovens,  which  are  being  used 
experimentally  to  harness  the  sun’s  energy.  Dr.  Laszlo’s 
furnace  was  planned  to  collect  a  maximum  of  heat  for 
concentration  in  a  small  area.  Test  materials  are  melted 
or  even  boiled  in  one  spot  about  the  size  of  a  dime.  Their 
physical  and  chemical  properties  at  high  temperatures 
can  then  be  studied. 

In  the  solar  furnace,  it  was  shown,  only  a  small  spot 
(Continued  on  page  162) 
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CLEVELAND  STEAM  CONTROLS  PROPORTION  FUEL  &  AIR  FEED 
_ FOR  HIGHEST  BOILER  EFFICIENCY 


Clf  VfMND 

steam  control 

.  . 


FOR  USE  WITH  CFE  "LECTRICARM* 

ON  ALL  STOKER,  GAS  OR  OIL  FIRED  BOILERS 

Thit"nui*ter  regulator'' incorporaie*  a  use  with  (ingle  or  multiple  boiler 

compensating  device  which  assures  installations. 

accurate  pressure  regulation  without  Steam  Control  f0Oti0r0H 

hunting  or  over 'shooting.  Used  with  _  Hiaklw  Caiiaiiiwa  and  Accurate 

rPK  I  rrrrirarm  automatic  nrODor-  •  "'Rtty  aonWnVO  Ona  ACCUratO 


compensating  device  which  assures 
accurate  pressure  regulation  without 
hunting  or  over* shooting.  Used  with 
CFE  Lectricarm,  automatic  oropor- 
tioning  provides  highest  comtiustion 
eficiency.  Steam  pressure  is  maintained 
at  a  constant  level  despite  varying 
loads.  Reumnsive  to  pressure  changes 
within  1%  of  pressure  setting.  For 


•  Simple  Installation  and 
Operation 

•  Rstduces  Smoko,  Soot  and  Fly  Ash 

•  Cuts  Fuel  Cotta 


Far  eompUl4  dtUiiU  writ*  ft _ 


Cl*v*l«ind  Fu«l  KciulpnnAnt  Compunif 

1111  troakparii  Road,  Cleveland  t,  Ohio 

In  Canada,  write  foi  Onlor  Laboratories  Ltd.,  1 1 1  Tycos  Drive,  Toronto 


Here's  Advance  Design  in 
I.  APPEARANCE  2.  UTILITY 

IB^lllD^  .^.®INDICATORS 

LIQUID  EYE  2.000  SERIES 

(Illustrated) 


All  types  of  refri9orat!on  epplicetions  use  some  kind  of 
"sight  glass."  Precision-Built  Allin  LIQUID  EYES — used  by 
leading  menufecturers  and  contractors — incorporate  ed- 
venced  design  and  improvements  which  keep  refrigerant 
lossas  to  an  absoluta  minimum. 

Enginaars,  daaling  with  fluid  flow  problams,  associafa  tha 
nama  "LIQUID  EYE"  with  high  product  quality  and  valu¬ 
able  engineering  assistance.  You'll  find  a  LIQUID  EYE  da- 
signad  to  parfactly  fit  your  application,  too.  An  Altin  rapra- 
sentativa  is  raady  to  halp  you  choosa  from  a  complafa  lina. 

Sand  for  Alllit  Catalog  D-5S 

t*ia  by  IssSlee  Whsltselsrs.  teea  tsr  Catalsf  D-SS 
uvwles  IlM  teweleta  Atlle  Lies 


ct/Z/y* 


MANUFACTURING 
in  COMPANY 


1153  West  Grand  Ave.,  Chicago  22,111. 


COMING: 


BEAUTY 

TREATMENT 


for  homo  hooting 


THERMOSTYLED 


THERMOSTAT 


by  DETROIT  CONTROLS 


•  New  Beauty 
e  Easier  to  Read 


e  Better  Control 
e  Simplo  to  Install 


See  it  Next  Month  in  this 
Magazine! 


DETROIT  CONTROLS  CORPORATION 

SeOO  TRUMBULL  AVE.,  DETROIT  8.  MICHIGAN 
■Mslss  (t  HKMCM  UMTN  I  niHSMS  UMIMT  CsnsrsOM 


THIS  BOOK 


130  Pages 
127  Illustrations 

$3.50 

In  Canada  or  overaeas,  14.20 

Order  direct  from: 


Exhau«‘ 


SHOWS  YOU  HOW 


Simple  formulas  and  diagrams  show  exact  procedures 
in  designing  hoods  for  the  control  of  dust,  fumes,  mist, 
vapors  and  gases,  with  particular  references  to  processes 
such  as  bagging,  drilling,  screening,  blowing,  grinding, 
welding,  mixing,  degreasing,  plating,  spraying  and  many 
others.  Includes  the  latest  principles  of  air  handling, 
including  contaminant  dilution  and  transport  velocities. 
Order  your  copy  of  this  useful  book  today.  Sent  post- 
f  1  H  H  A  e  «  payment  accompanies  order.  Money  back  if  .you 

vjraer  airecr  rrom.  ^  useful  addition  to  your  working  library. 
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N«wi  of  tho  Month 


KENNARO  CORP. 

1t23  S.  HANUY  tOAO 
ST.  LOINS  17,  MO. 


OttWbiiWot  Toto 
•*  wMonUO  1^.  Cotat^  No.  ic-l. 
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COOINM  TOWIRt 
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SOLAR  FURNACE 

(Continued  from  page  160) 


Is  ex|K)8efl  to  intense  heat.  Observers 
can  watch  the  heating  action  through 
tinted  glass  and  handle  the  test  ma¬ 
terial  after  it  is  removed  with  a  vise¬ 
like  arm.  The  high  temperatures  are 
achieved  so  quickly  that  some  twenty 
exfreriments  can  be  made  in  half  an 
hour. 

Besides  determining  the  melting 
and  boiling  points  of  several  materi¬ 
als,  the  chemist  plans  to  study  other 
properties  at  various  temperatures. 

The  world’s  first  solar  furnace  was 
built  in  Jena,  (iermany,  in  1924.  Dr. 
Laszlo  said  he  knew  of  only  two  in 
operation  today,  one  in  Montlouis, 
France,  the  other  used  in  research  for 
private  industry  in  San  Diego. 


5?  »»  •<*•#.  aoo  to 

VwNcN.  N«.  AC-1. 


SRRAVIO  CCMl  MHU- 
MIOmiRt-M  (IM*. 
C«N  Sk«  ArMt  !•  Rl  u. 
«l.  N*.  IC4. 


AIR  CONDITIONING 
EQUIPMENT 


MUITI.ZONI  UMTS—*  Uim 
C«il  S«c«  Ar«M  M 
••  M  H  ft- 

N«.  MZ-I. 


NIATINa  AM)  VINTKATINC 
Air  300  U 

33,300  CSM. 

N*.  HV.IA. 


BOOK  REVIEWS 

{Concluded  from  page  144) 

Pkrmissible  Dustiness — In  the  American  Industrial  Hy* 
giene  Asscx-iation  Quarterly  for  March,  1955,  there  is  a 
paper  on  Permissible  Dustiness,  hy  Theodore  Hatch.  Grad¬ 
uate  School  of  Public  Health.  University  of  Pittsburgh. 
This  article  is  now  available  as  a  reprint  and  may  be  ob¬ 
tained  free  by  writing  to  the  Industrial  Hygiene  Founda¬ 
tion,  4400  Fifth  Avenue,  Pittsburgh  13,  Pa. 

King  Joint  Gaskets  and  Grooves — The  American  Society 
of  Mechanical  Engineers  announces  the  publication  of 
the  revised  American  Standard  Ring  joint  Gaskets  and 
Grooves  for  Steel  Pi|)e  Flanges  (ASA  B16.20-1955) .  This 
standard  covers  types  and  sizes,  materials,  dimensions, 
tolerances  and  finish,  identification  numbers  and  marking. 
The  American  Society  of  Mechanical  Engineers,  29  W. 
39th  St..  New  York  10,  N.  Y.  Price  $1. 

Water  Treatment  Specihgations — Suggested  specifica¬ 
tions  are  presented  to  cover  the  treament  of  water  for  air 
conditioning  systems,  water  pipes  in  buildifigs,  steam 
heating  boilers,  industrial  steam  boilers,  hot  water  heating 
systems.  F^ach  part  describes  the  water  treatment  service, 
the  kind  of  chemical  feeding  device  needed  and  the 
qualifications  reijuired  by  the  water  treatment  contractor. 
There  are  also  suggested  clauses  to  be  included  in  the 
sfieci  heat  ions  for  the  system  and  detailed  drawings  of  the 
required  equipment.  Water  Service  I^aboratories,  Inc.,  423 
West  126lh  Street,  New  York  27,  N.  Y. 

ASTM  Standards  in  Blteding  Codes— More  than  250 
specifications,  methods  of  tests  and  definitions  of  mate¬ 
rials  included  in  the  major  building  codes  of  the  United 
States  and  Canada  have  been  brought  together  by  the 
American  Society  for  Testing  Materials  in  one  publica¬ 
tion.  The  standards  in  this  book  cover  the  full  range  of 
construction  materials  including  structural  and  reinforced 
steel,  steel,  cast  iron  and  cop|)er  pijie,  ready-mixed  con¬ 
crete  and  many  other  materials.  It  is  planned  to  compile 
supplements  as  the  need  develops  to  this  publication  each 
year  similar  to  those  prepared  for  the  Book  of  ASTM 
Standards.  This  publication  has  a  page  size  of  6  x  9  inches 
and  contains  973  pages.  American  Society  for  Testing 
Materials.  1916  Race  Street.  Philadelphia  3,  Pa.  Price  $6. 


COMING  EVENTS 

Wh«r«  littad,  nomat  or  tittas  of  individuolt  ora 
thoM  from  whom  furthar  information  it  ovoilobla. 

AIEC  MEETING — Pocific  general  meeting  of  the  Americon  In¬ 
stitute  of  Electrical  Engineers,  ot  the  Finlen  Hotel,  Butte,  Mont. 
Secretory  of  the  Institute,  33  West  39th  St.,  New  York  18,  N.  Y. 

. AUGUST  15-li,  1955. 

INTERNATIONAL  CONGRESS  OF  REFRIGERATION— Ninth 
Internotionol  Congress  of  Refrigeration,  sponsored  by  the  In¬ 
ternational  Institute  of  Refrigeration,  to  be  held  in  the  con¬ 
ference  rooms  of  the  Sorbonne  in  Poris,  Fronca.  General  Secre¬ 
tariat  of  the  Congress,  International  Institute  of  Refrigeration, 

1 77,  Boulevard  Molesherbes,  Poris,  Fronce . 

. AUGUST  31. SEPTEMBER  15,  19S5. 

{Concluded  on  \>age  1()4) 


Both  Experts  in  their  fields  • . . 
ready  to  aid  you  In  YOURS  I 


Engineers  specializing  in  Air  Conditioning  strive 
constantly  to  provide  American  industry  with 
reliable  climate  controlled  conditions  that  even 
out  temperature  extremes ....  providing  greater 
efficiency  through  more  comfortable  working 
conditions. 

Behind  these  capable  experts,  as  well  as  others 
in  all  forms  of  heating  and  ventilating,  you  will 
find  Weinman  Centrifugal  Pump  Specialists,  who 
wholeheartedly  cooperate  at  all  times  to  help  solve 
pumping  problems  .  .  .  and  to  supply  pumps  tai¬ 
lored  to  their  specific  needs  .  .  .  pumps  that  will 
deliver  reliable,  dependable  continuous  service. 

If  you’re  a  heating  and  ventilating  engineer, 
contractor  or  equipment  manufacturer,  you  can 
eliminate  your  pump  problems  .  .  .  permanently 
...  by  simply  calling  in  an  experienced  Weinman 
Centrifugal  Pump  Specialist! 

Th«  WEINMAN 
Typ«  AC  Pump 
. . .  meunft  aa^ly 
in  limifad  tpoc* 
...  in  any  peti¬ 
tion.  Adiwttabio 
4-way  diuhargo 
facilifafot  loca¬ 
tion  of  pump 
and  of  recircula¬ 
tion  linot.  Write 
for  Bullotin  725. 

Representatives  in  principal  cities 


ujEinmon 
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UNIVERSAL  DIFFUSER  CORP. 

1360  GARRISON  AVE.,  NEW  YORK  59,  N.Y. 


for  Every  Application 


H«r«  I  the  complete  diffuter 
line  with  all  eKtro  features: 
builMn  equalizing  deflectors; 
easy  to  install;  quick  adjust¬ 
ment  of  air  volume  and  diffu¬ 
sion  pattern;  simplified  engi- 
rwering;  beautifully  finished  in 
any  color  baked  enamel. 

Let  our  sales  engineers  show 
you  why  Flexiflo  is  better  for 
your  jobs.  But  first  —  get  the 
Flexiflo  catalog. 


Type  MF.  fer  I-.  2-.  3- 
or  4-way  diffuiien  to 


occoMModale  eny 

shaped  oree,  16  stylet. 


Type  H,  adjustable 
velume,  tanslanl  pat¬ 
tern  and  radius  at 
diffutien. 


Rtfurn  mil  coupon 


Type  t,  constant  flaw 
pattern  regardless  of 
volume  adjustment. 


Type  V,  fully  adjust¬ 
able  air  diffusion  pat¬ 
tern  and  volume. 


Type  CH,  adjustable 

fer  heoting.  ventilat¬ 

ing  and  cooling. 


Type 


side 


wall 


ceiling 


with 


Type 


blod 


cooling 


Ffeese  tend  me  complete  cefeleg  HV 

NAMI _ 

CO/MFANY _ 

STtllT _ _ _ 

fciTY - 20NI _ STATI _ 


(Concluded  from  page  10.3 1 

PRODUCTION  ENGINEERING  SHOW — First  Production  Engi¬ 
neering  Show  of  a  new  series  of  annual  expositions,  to  be  held 
ot  Navy  Pier,  Chicago,  III.  Clapp  &  Poliak,  Inc.,  341  Madison 

Ave.,  New  York  17,  N.  Y . SEPTEMBER  6-16,  1955. 

INSTRUMENT  SOCIETY  CONFERENCE— Tenth  Annual  Con¬ 
ference  and  Exhibit  of  the  Instrument  Society  of  Americo,  to 
be  held  at  Shrine  Exposition  Hall  ond  ^rine  Auditorium,  Los 
Angeles,  Colif.  John  McCaffery,  assistant  executive  secretary 
of  the  Society,  1319  Allegheny  Ave.,  Pittsburgh  33,  Po. 

. SEPTEMBER  12-16,  1955. 

WHOLESALE  PLUMBING  AND  HEATING  CONVENTION— 4th 
annual  convention  of  the  Americon  Institute  of  Wholesale 
Plumbing  ond  Heotirx)  Supply  Associations,  Inc.,  to  be  held  at 
the  Hotel  Woldorf-Astorio,  New  York,  N.  Y.  G.  T.  Underwood, 
executive  secretary  of  the  Institute,  402  Albee  Building,  1426 

G  St.,  N.  W.,  Washington,  D.  C . SEPTEMBER  17-21,  1955. 

ASME  MEETING— Annuol  meeting  of  the  Americon  Society  of 
Mechanical  Engineers,  at  Roosevelt  Hotel,  New  Orleans,  La. 
Secretary  of  the  Society,  29  W.  39th  St.,  New  York,  N.  Y. 

. SEPTEMBER  25-29,  1955. 

GAMA  MEETING — Annual  meeting  of  the  Gas  Appliance  Man¬ 
ufacturers  Association,  at  the  El  Mirodor,  Palm  Sprirtgs,  Colif. 
H.  Leigh  Whitelow,  monogir^g  director  of  the  Associotion,  60 

E.  42nd  St.,  New  York,.  N.  Y . OCTOBER  12-14,  1955. 

AGA  CONVENTION — 1955  convention  of  the  American  Gas 
Association  and  the  Pacific  Coast  Gas  Association,  at  the  Stotler 
Hotel,  Los  Angeles,  Colif.  Secretory  of  the  AGA,  420  Lexington 

Ave.,  New  York  17,  N.  Y . OCTOBER  17-19,  1955. 

ASA  MEETING — Annual  meeting  of  the  American  Standards 
Association^  ot  the  Sheroton  Park  Hotel,  Washington,  D.C. 
Secretory  of  the  Associotion,  70  E.  45th  St.,  New  York  17, 

N.  Y . OCTOBER  24-26,  1955. 

SOLAR  ENERGY  SYMPOSIUM— A  World  Symposium  on  Ap¬ 
plied  Solar  Energy,  sponsored  by  Stanford  Research  Institute, 
Stonford,  Colif.,  to  be  held  ot  Phoenix,  Ariz.  Chairman  of  the 
Institute,  612  S.  Flower  St.,  Room  332,  Los  Angeles  14,  Colif. 

. NOVEMBER  1-S,  1955. 

ASME  MEETING — 75th  anniversary  meeting  of  the  Americon 
Society  of  Mechonicol  Engineers,  at  the  Hilton  and  Blackstone 
Hotels,  Chicogo,  III.  Secretory  of  the  Society,  29  W.  39th  St., 

New  York,  N.  Y . NOVEMBER  13-18,  1955. 

POWER  EXPOSITION — Chicago  Exposition  of  Power  &  Mechan¬ 
ical  Engineering,  at  the  Coliseum,  Chicogo,  III.,  to  be  held  under 
the  auspices  of  The  Americon  Society  of  Mechonicol  Engineers, 
in  conjurtetion  with  their  75th  Anniversory  meeting.  E.  K. 
Stevens,  manager.  International  Exposition  Co.,  Inc.,  480  Lex¬ 
ington  Ave.,  New  York,  N.  Y . NOVEMBER  14-18,  1955. 

CHEMICAL  ENGINEERS  MEETING— Annual  meeting  of  Ameri¬ 
con  Institute  of  Chemicol  Engineering,  at  the  Stotler  Hotel, 
Detroit,  Mich.  Secretary  of  the  Intsitute,  29  W.  39th  St.,  New 

York  18,  N.  Y . NOVEMBER  27-30,1955. 

REFRIGERATION  EXPOSITION— 9th  Exposition  of  the  Air- 
Conditioning  and  Refrigeration  Industry,  at  Atlantic  City,  N.  J., 
sponsored  by  the  Air-Conditioning  and  Refrigeration  Institute. 
The  name  of  this  trade  show,  formerly  known  as  the  All-Industry 
Refrigeration  and  Air  Conditioning  Exposition,  has  been  officially 
chonged.  George  Jones,  executive  secretary  of  the  Institute, 
1346  Connecticut  Ave.,  N.  W.,  Washington,  D.  C. 
. NOVEMBER  28— DECEMBER  1,  1955. 

WARM  AIR  CONVENTION— 42nd  annuol  convention  of  the 
Notional  Warm  Air  Heotir^g  ond  Air  Conditioning  Associotion, 
ot  Hotel  Stotler,  New  York,  N.  Y.  Manogir^  Director  of  the 
Association,  640  Engineers  Building,  Cleveland  14,  Ohio. 

. NOVEMBER  30-DECEMBER  1,  1955. 

ASRE  ANNUAL  MEETING — 51st  annual  meeting  of  the  Ameri¬ 
con  Society  of  Refrigeroting  Ertgineers,  ot  the  Troymore  Hotel, 
Atlontic  City,  N.  J.  R.  C.  Cross,  secretary  of  the  Society,  234 

Fifth  Ave.,  New  York  1,  N.  Y . DECEMBER  1-3,  1955. 

CHEMICAL  INDUSTRIES  EXPOSITION— 25th  exposition  of 
Chemical  Industries,  ot  Commerciol  Museum  ond  Convention 
Holl,  Philodelp>hio,  Pa.  E.  K.  Stevens,  monager,  Internotionol 
Exposition  Co.,  480  Lexington  Ave.,  New  York  17,  N.  Y. 
. DECEMBER  S-9,  1955. 

ATOMIC  EXPOSITION — 1955  Atomic  Exposition,  sponsored 
by  American  Institute  of  Chemical  Engineers,  at  Municipal 
Auditorium  ond  Annexes,  Cleveland,  Ohio.  A.  F.  Denham,  di¬ 
rector  of  Atomic  Exposition  Management,  931  Book  Buildir^, 
Detroit  26,  Mich . DECEMBER  10-16,  1955. 

NUCLEAR  CONGRESS — Nucleor  Congress  oruJ  Atomic  Exposi¬ 
tion,  sponsored  by  the  Engineers  Joint  Council,  to  be  held  in 
Cleveland,  Ohio.  Stewart  E.  Reimel,  secretary  of  the  CourKil, 
29  W.  39th  St.,  New  York  18,  N.  Y.  DECEMBER  12-17,  1955. 
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PLl'MRING-HEATINt; 

N.  E.  Ohio,  attractive  ituraroom,  4  rooma  above, 
completely  equipped,  8  trucka  and  Ford  back- 
hoe,  erneral  contractine,  lare*  customer  liat, 
aalea  $4,000  month,  priced  with  property.  Apple 
Co.,  Hrokers,  Cleveland,  Ohio. 


FOR  SALE:  Fuater  Wheeler  Order  CT-1048-9 
2-C«ll-Redwoo<l  I.ow  Head— 4000  G.P.M.  Cool- 
ins  Tower.  Maverick  Milla,  Eaat  Boaton,  Masa. 


Manafaetarer’a  Repreaentativa 
Seakins  new  linant  Resiatar  your  name, 
territory,  line  with  ua.  We  often  set  requesta 
from  manufacturcra  aeekins  repreaentativea. 
Write  Reacarch  Director,  Air  Conditionins, 
Heatins  4k  Ventilating,  98  Worth  St.,  New 
York  18.  N.  Y. 


WANTED 

CHIEF  ENGINEER  —  Wonderful  opportunity 
for  advancement  with  faat-growing,  aggressive 
manufacturer  of  fans  and  blowers.  Will  be  in 
complete  charge  of  design  and  development. 
Excellent  opportunity  for  creative  engineer. 
Plant  bwatsd  in  progressive,  modern.  Midwest 
community.  Staff  knows  of  this  ad.  State  experi¬ 
ence  and  qualifications  first  letter.  Reply  to 
Box  No.  M49,  Air  Conditioning,  Heating  and 
Ventilating,  98  Worth  St.,  New  York  18,  N.  Y, 
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REGULATOR 

COMPANY 


Temperature  and  Pressure  Relief  Valves 
A44XL  ^N40XL  ]^140  1.240 


A.S.M.E.  Rated  Pressure  Safety 


V  Sizes  to  1^ 

2"  inclusive 

Complete  pressure  protection  for  i 
hot  water  boilers  with  a  single  valve. 
Available  pressure  settings  30  to  1 50  lbs. 


1175.000  ^  500.000  T  750.000  ^  1.000.000  T  3.000.000 

BTU/HR  I  BTU/HR  I  BTU/HR  I  BTU/HR  BTU/HR 

Sixes  •/2" or  %'*  I  Size  ^4"  I  Size  I"  |  Size  1 1/4"  Sizes  I '/2" or  2' 

FuNy  Automatic  Temperature  and  Pressure  Relief  Protection  for  Hot  Water  Tanks  &  Heaters 


Pressure  Relief  Only 


W'/j”.  %".l" 

Initial  pressures  up  to  150  lbs. 
Reduced  pressures  5  to  1 00  lbs. 


Sizes  •/2'*  to  2"  inclusive 

BTU/HR  ratings  range  from  1 25.000  to  1 .700.000 


Water  or  Air .  Pressure  Regulation 


Sizes  1/2"  to  3" 

Initial  pressures  lAI 
up  to  250  tbs.  I^Pl 

Reduced  pressures  10  to  1 00  lbs. 


Vl"  fo  2' 
250  lbs. 


Sixes 'A"  to  2" 
Initial  Pressure 


Reduced  Pressures  30  to  75  lbs. 


Boiler  Water  Feeders 
60LWD  JL 


Low  Water  Cut-Offs 

89A  lOIA  93A  I93A 


Gauge 
Glass  Type 


2I/2"  Screw-in  Type 


Feeder  cut-off  combinations 
Sq.  R.  Radiation 
up  to  5.000  I  over  5.000 


Maximum  Steam  Pressure  25  lbs. 


Feed  Water  Pressure  Regulators  — Check  Valve  Strainer 
L— 135HW  A  N39  37C 


Feeds  water  to  boiler  at  1 2  lbs. 
Pressure  relief  at  30  lbs. 


backing  out  of  boiler. 


Water  Tempering  Valve 


Vacuum  Relief  Val 


Strainers 


Siphon  Vacuum  Breaker 


1  Send  for  descriptive  Literature  1 
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i  >1  SIGN^WojiQUAUTy 

AK  CONDITIONING  ESTIAAATING  DATA 


It  it  frequently  detirable  to  have  at  hand  ettimat- 
ing  data  for  use  eyecklly  in  working  up  prdiminary 
figures.  The  f(^k>wing  unit  data  on  air  conditioning 
were  compiled  by  Gayle  B.  Priester,  Air  Conditkming 
Engineer,  Consolidated  Gaa,  Electric  Light  and 
Power  Company  of  Baltimore. 

From  the  large  niadier  of  air  conditioning  installa¬ 
tions  that  have  already  been  made,  sufi&cient  operat¬ 
ing  data  are  available  for  arriving  at  general  figures 
(Table  i)  for  dssses  of  commercial  installations.  The 
informatkm  is  not  intended  to  retrace  the  careful 
heat  gain  calculations  necessary  in  a  particular  air 
conditioning  design.  These  data,  however,  do  amble 
an  engineer  to  obtain  a  broad  general  picture  with 
reference  to  the  areas  and  nund)er  of  perscms  gen¬ 
erally  served,  the’  range  oi  size  <A  unit  commonly 
installed  for  sudi  service,  and  the  required  power 
consunq>tion.  These  data  can  also  be  used  as  chedi 
figures  to  substantiate  particular  design  calculations. 

The  information  was  obtained  from  analyses  of 
actual  load  estimates  and  from  other  sources.  In  most 
cases,  outside  ctesign  conditions  were  9sF  dry  bulb 
and  75  or  78F  wet  bulb;  inside  design  con^timis 
were  76  to  80F  dry  bulb  and  $0%  relative  humidity. 


When  the  watts  per  square  foot  am  hi|^  than 
average,  or  the  square  feet  per  person  are  lower  than 
average,  the  total  load  usually  is  higher  than 
average. 

Since  pe(^>le,  lights,  and  outside  air  usually  ac¬ 
count  for  the  greatest  part  of  the  co<ding  load,  except 
for  Uving  quarters  or  kdustrial  a;^)licatioos,  the  data 
in  TaUe  3  are  given  to  show  the  important  effect 
that  a  change  in  these  items  has  on  the  total  cooling 
load. 

For  the  average  api^ication,  approximately  z  hp 
per  ton  of  refrigeration  is  required  for  the  refrigerant 
compression  equiiunent.  Whm  the  {Mredominant  load 
is  due  to  people,  as  in  theaters  and  taverns,  a  lower 
refrigerant  temperature  is  required  to  remove  the 
high  latoit  heat  load  caused  by  moisture  from  the 
occupants.  Therefore,  more  than  1  hp  par  ton  is  re¬ 
quired.  Similarly,  when  a  large  part  ol  the  cooling 
load  is  sensible  heat  due  to  transmission,  solar  radia- 
tkm,  or  li^ts,  a  higher  refrigerant  temperature  can 
be  used  and  less  than  i  hp  per  ton  is  needed.  The 
supply  air  fan  power  requirement  is  about  o.i  hp 
per  t(Mi  of  refrigeration. 

Table  3  gives  diectric  power  consumpUon  data 


TsMa  1.  Pasigii  Data  far  Caaimarclal  Air  CaadManlnf 


It!.# 


Docton*  sad  daotisU' 
offioM 
Drag  stoTM 
Pood  storw 
OffioM,  privste  sad 
RomuKsati 
Specialty  storaa 
Tawtaa  aad  night  chiba 
Thaataw 


Peraooa  par  Ton  CfnparSqFt 

ptr  oC|  ft 


Af^tmonts  and 
hotal  gaeat  rooma 
Alt  muMoiBa,  Hbrariea 
Bank  anas 
Barbar  ahopa 
Baaaty  ahopa 
Clothing  atocaa,  chUdren’a 
QoChing  atorca,  men’a 
Qothiag  atoraa,  woaaaa’a 
Clothing  atota%  genaral 
DapartBMat  alore  baac- 
manta 

Departmant  atorca,  main 


Low  Avg.  I  High  Low  I  Avg.  |  High  ILow  lAvg. 


too  17S  325 

40  60  so 

26  53  so 

40  60 

42 


W.tUp«S<,Ft 


Avg.  High 


33 
35 
44 
22  I  43 
62  115 


53  SO 
40  60 

42  75 

96  130  ll.l 
ns  205  1 1.0 
61  107 
65  111 


74  92  115  10.4  16.0  19.0  15.0t  20.0t  SO.Of 


*Por  Mghta  and  equipment. 


75  160  1 1.4 
39  92 

36  72 

105  27S 
IS  32 
90  192 
IS  75 


t  Cfm  dehumidiliad  ak  per  peraon. 


T«M*  2,  C»«llm  iMd  CdcMiatiow 


;'4’V 


1  Btu  per  hr  -  (i)  X  (a) 

Quantity 

Factor 

(i) 

(*) 

No.  persons 

3y^ 

No.  persems 

40^ 

^  No.  peiWHis 

450 

No.  persons 

500 

Watts  on  in  room 

3*4 

1 

cfm 

J _ 

43 

m 

^  ^:^>Ucmtion 
P.:,  2v  or  Item 


Theatm 
Quiet  oflioet  or 
living  quarters 
Active  offices  or  ^ 
retail  stores  b 
Drug  stores  or  p 
restaurants  % 
Lights 
Outside  air 
(at  95F  db  and 
jSFwb) 


based  on  actual  installations  analyzed  for  95F  dry 
bulb  and  7SF  wet  bulb  conditions  at  about  40  deg 
latitude  and  near  sea  levd.  For  different  conditions 
and  length  of  cooling  season,  these  ^ures  would  have 
to  be  adjusted  accordingly.  ^)aces  are  left  to  insert 
conqMiable  figures  for  a  local  territory.  Equivalent 
full  load  operating  hours  are  included. 

In  addition  to  electric  power  costs,  there  uMially 
are  water  costs.  If  a  water*cooled  condenser  is  used, 
then  from  1  to  a  gpm  oi  water  pa:  ton  of  refrigera¬ 
tion  are  required.  The  colder  the  water,  the  less 
refrigeration  Umnage  is  needed.  The  total  water 
ccmsumption  coot  for  the  season  would  be  obtained 
by  multiplying  the  totid  cording  load  in  tons  by  the 
operating  hours  from  Table  3  times  an  average  figure 


of  1.5  gpm  tiiiMS  60  minutes  per  hour  times  the  cost 
per  gallon  (7.5  gel  •  1  cu  ft).  In  other  words, 


Average  water  cost 


tons  cooling  load  X  hours 
X  1.5  X  60  X  cost  of  water 
per  gal 


^  -  tons  X  hours  X  la'X  cost 

jjj^^  ai  water  per  cu  ft 

Where  restrictions  cm  the  use  of  water  exist  or 
where  water  is  expensive,  a  water-cooling  tower  or  an 
evaporative  type  refrigerant  condenser  should  be 
used.  These  require  about  10%  more  connected 
dectric  load  and  power  consumption,  but  reduce  the 
water  omsumption  by  at  least  90%. 

The  installation  cost  of  most  air  conditioning  sys¬ 
tems  ranges  from  $300  to  $1,000  per  Urn,  the  average 
cost  var3ring  for  different  apidkations  and  different 
localities.  The  cost  per  sq  ft  of  floor  area  varies  from 
about  |i  to  $4. 

When  air  conditioning  is  not  practical,  some  means 
of  ventilation  is  necessary,  particularly  in  the  sum¬ 
mer,  to  prevent  the  heat  and  odors  in  a  qpace  frmn 
accumulating  and  becoming  objectional^,  or  to 
remove  snudu  and  vapws. 

Roughly,  I  hp  per  9,000  to  18,000  cfm  is  required 
by  a  direct-driven  propeller  fan  with  free  ddivery. 
Tlie  actual  value  depends  upon  the  fan  design  and 
operating  speed.  One  hp  per  3,000  to  6,000  cfm  is 
required  under  reasonable  conditions  for  a  blower 
operating  against  ^  inch  static  pressure.  Noise 
must  be  considered  in  many  cases,  and  a  large 
enough  fan  must  be  selected  to  deliver  air  quietly. 


TsMMe  9.  Fwwer  Canaumpflwn  Data  far  2  Caasacattve  Years 


Installation 


Restaurants 
Cafeterias 
Drug  stores 
Jewdry  stores 
Night  clubs 
Dress  shops 
Residences 
Theaters 
Large  offices 
Ten-cent  stores 
Shoe  stems 
Beauty  shops 
Small  offices 
Recreation  iqwes 
Funeral  parlim 


Hp 

Range 


ia-36 

xi-ai 

3-*3 

5-9 

*5~47 
5-45 
3“«i 
35“^ 
45“^ 
40-140 
aU  3.5 
5-8 

aU  $.5 

aS-85 

10-18 


Annual  Kwhr  per  Hp 


850-1,870 

770-1,365 

5i6-a,ioi 

565-1,180 

410-1,190 

354-1  ^>$5 

iii-x,aa9 

3a7-i,3oo 

490-1,0x8 

344-978 

a7o-78a 

*87-745 

a64-58o 

a76-65i 

108-573 


a-YrAvg.  Local 


1,4*5 
1,1*4 
i,oai 
840 
837 
.  ,  770 
■  661 

6x8 

547^^: 

5*7 

5*6 

5*0 

44* 

431 

187 


Bquiv.  Full  Load 
Operating  Hours 


t,6ao 

*,*70 

x,i6o 
950 
I  940 
'  870 
750 

700 

6ao 

600 

600 

580 

480  21 

310 


Clarage 


This 


belongs 


in 


your 


Conditioning 


\ir 


Library 


Yours  for  the  asking  “  ^4  pages 

of  information  covering  the  new  line  of  Garage 
Unicoil  Units.  Principally  designed  for  cooling 
and  dehumidifying  service  in  central  sta¬ 
tion  systems,  this  Sprayed  Coil  Equipment 
provides  numerous  advantages.  Write  today 
for  Catalog  41 1  and  discover  why  you’ll  be 
ahead  In  every  respect  by  choosing  the 
Unicoil.  CLARAGE  FAN  COMPANY, 
Kalamazoo,  Michigan 


This,  too,  you'll  infant 


72-page  Clarage  Service  Manual 


P'ovides  valuable  material  adapt 


able  to  virtually  any  air  handling 


or  conditioning  job. 


SALES  ENGINEEIING  OFFICES  IN  All  FIINCIFAI  CITIES  •  IN  CANADA.  Canada  Fant,  ltd.,  4285  Richali.u  St.,  Maniraal 


.  .  .  dependable  equipment  for 
making  air  your  servant 


How  le  Upgrade  Your  Work... 
and  Save  Money,  Too! 


Here’s  a  suggestion  that  can  easily  help  you  do  a 
I  better  job,  relieve  you  of  unnecessary  responsi- 

?  bilities  and  help  reduce  your  costs:  turn  your 

j  temperature  control  problems  over  to  Johnson. 

I  It’s  simply  a  matter  of  good  business  to  take 

advantage  of  important  Johnson  “plus”  benefits 
like  these: 

UNMATCHED  Johnson  gives  you  the  benefits  of 
EXPERIENCE  over  70  years’  experience  in  solving 
every  conceivable  type  of  tempera¬ 
ture.  humidity  and  air  conditioning  control  problem- 
more  specialized  experience  than  anyone  else! 

UNDIVIDED  Johnson  assumes  complete  re- 

RESPONSIBILITY  sponsibility  for  the  entire  con¬ 
trol  job— planning,  manufactur¬ 
ing  and  installing.  This  time-tested  Johnson  policy  of 
giving  you  complete  service  on  all  phases  of  the  control 
job  saves  you  money  and  relieves  you  of  concern  over 
planning,  estimating,  supervisory  and  installation 
details. 

f 

FINEST  IN  Every  Johnson  System  is  engineered  to 
CONTROL  fit  the  exact  needs  of  the  individual 
heating,  ventilating  or  air  conditioning 
installation.  Small  jobs  are  done  as  carefully  as  the 
large  ones.  Your  clients  benefit  by  getting  the  most 
efficient  possible  control  systems  because  Johnson  fur¬ 
nishes  the  men,  the  equipment  and  the  experience  to  do 
the  job  right. 


SPEEDS  Johnson’s  own  engineers  and 

CONSTRUCTION  full-time  installation  mechanics 
are  on  hand  with  the  necessary 
materials  when  needed.  Work  is  done  on  schedule— 
without  construction  delays— and  you  get  your  money 
faster.  Mechanical  engineers  and  architects  give  prompt 
approval  because  they  know  that  Johnson  does  the 
job  properly  and  stands  behind  all  work. 

NO  SERVICE  Johnson’s  interest  in  a  job  never 
WORRIES  ceases.  Prompt,  expert  service  is 
available  for  the  life  of  the  building. 
Full-time,  factory  trained  service  men  are  located  in 
some  200  key  cities  for  this  purjjose,  thus  leaving  you 
and  your  men  free  to  concentrate  on  more  profitable 
work. 

Johnson  engineers  understand  your  problems 
thoroughly  and  are  trained  to  give  you  dependable 
cooperation  at  all  times.  Take  advantage  of  it 
soon.  An  engineer  from  a  nearby  Johnson  branch 
will  gladly  make  recommendations  on  your  next 
job  without  obligation.  Johnson  Service  Company, 
Milwaukee  2,  Wisconsin.  Direct  Branch  Offices  in 
Principal  Cities. 


JOHNSON, CONTROL 

TEMPERATURE  i  AIR  CONDITIONING 

PLANNING  •  MANUFACTURING  •  INSTALLING  •  SINCf  1RR5 


